NATURAL SCIENCE: 


A Monthly Review of Scientific Progress. 


No. 33. VoL. V. NOVEMBER, 1894. 


NOTES AND COMMENTS. 


CHANGE OF ADDRESS. 


E beg to draw the attention of our readers to the notice that 
appears under the above heading on the last page of the 
present number. It is hoped that the new arrangement, which will 
come in force with the new year, will have the effect of facilitating 
our own business and our dealings with the public by concentrating 
the Editorial, Printing, and Publishing Offices at one address, instead of 
distributing them among three as has hitherto been the case. It was 
well at first to place ourselves in the kindly hands of so well-known a 
firm as Messrs. Macmillan, and we should like to take this oppor- 
tunity of thanking them for the assistance and courtesy that they 
have extended to us. But now that we are growing up and begin to 
feel our legs, we are bold enough to think that we can walk alone. 
Whether we can succeed or not must of course depend not on 
ourselves but on the number of hands stretched out to help us. 
Since the Review will still be conducted by the same editorial staff 
and on the same lines as heretofore, we appeal confidently to our 
readers, subscribers, and contributors not to desert us; indeed, we 
venture to hope that they will now aid us all the more both in purse 
and person. If only their sympathy be assured, we shall step from 
the cradle with a light heart. 


MarrRIAGE CUSTOMS OF THE OcTopPus, 


In a recent number of the Archives de Zoologie Expérimentale, Mr. 
Emile G. Racovitza relates in a most interesting manner the obser- 
vations that he has made on the habits of Octopus vulgaris. Some 
previous writers, especially Dr. Kollmann, have imagined that the 
love affairs of the Octopods are carried on in a barbarous, not to say 
a brutal manner, and that the resistance of the female to the male 
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occasions a savage combat between the two. Mr. Racovitza, 
however, assures us that there is nothing more than a courteous 
flirtation, and that “ the male behaves with a certain delicacy towards 
his companion.” Placed at a considerable distance from the female, 
the male stretches out the third arm on the right, which is known as 
the hectocotylised arm, and with its extremity he caresses her, 
eventually passing it into the chamber formed by the mantle. The 
female contracts spasmodically, probably because the arm touches 
the gili, but does not attempt to move. The animals remain in this 
passive condition for an hour or more, but at about half-time the 
male shifts the end of the hectocotylised arm from the opening of one 
oviduct to that of the other: this gives rise to fresh contractions on 
the part of the female, and at the same time the male has been seen 
to eject a thick cloud of ink. Should the female prove at all refrac- 
tory, the male stiffens one of the arms of the second pair, and raises 
it with a warning motion, as a schoolmaster might raise his cane. 
With the same gesture the Octopus, turning black with anger, 
threatens any intruders, and in both cases the menace is successful. 
Finally the male withdraws his arm from the mantle-chamber, 
caresses the female with it for a few moments, and then places it in 
the same position as his other arms. 

As regards the actual mechanism by which the spermatozoa are 
transferred from the body of the male to the ova, Mr. Racovitza has 
also something new to add. It is well known that the spermatozoa 
of Cephalopoda are ejected in special tubes or cases called spermato- 
phores ; and it is generally stated that the male introduces the end of 
his arm into the mantle-chamber to take a packet of spermatophores, 
which he then places in the mantle-cavity of the female. This 
statement, however, is not based on direct observation: ‘It has 
sprung,” says Mr. Racovitza, “from the simple imagination of a 
single author, and has been repeated by everybody without having 
been brought to the test of either facts or logic, just as is so often the 
case, especially in the natural sciences.” The true facts, so far as 
Octopus vulgaris is concerned, appear to beas follow. The spermatozoa 
are contained in the round head of a tubular spermatophore. The 
spermatophore is expelled from the opening of the penis, which 
stretches out, through the mantle-chamber, into the funnel, which 
then conducts it to the base of the hectocotylised arm. Down this 
arm there runs a channel or gutter, lined by smooth epithelium, which 
is thrown into numerous minute folds. Wave-like contractions 
traversing the walls of the gutter force the spermatophore along this 
channel to the distal end of the arm, which, as already stated, is 
placed in the mantle-chamber of the female. The flattened end of 
the arm then applies the head of the spermatophore to the opening of 
the oviduct, in which position it comes in contact with the sea- 
water and bursts, so that the spermatozoa are set free into the canal 
of the oviduct. The walls of this canal are provided with numerous 
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and complicated folds, in which the spermatozoa lodge until the 
downward passage of the eggs allows fertilisation to take place. 

Mr. Racovitza has also studied the habits of Sepiola rondeletti 
and Rossia macrosoma at the same interesting period of their lives, but 
the complete account is not yet published. (See Comptes rendus de 
lV Acad. 4. sci., cxviii., p. 72.) 


Tue Hasits or a Cras. 

In another part of the paper above referred to, Mr. Racovitza has 
a note on the habits of Pilumnus hirtellus. This little crab lives in holes 
in the rocks at the bottom of the sea off Cape Abeille near Banyuls. 
In other holes of the same rocks live some small bivalves of the genus 
Tellina. So long as the molluscs remain quiet, with their shells closed, 
the crab takes no notice of them. But if one of them moves, then its 
shell scrapes the rock, and the vibration is communicated to the crab 
in his hole. After listening for a few seconds the crab sallies forth, 
and proceeds in the direction of the Tellina; he then feels for the hole 
with his claws and, inserting one of them, draws out the mollusc, 
which he carries back to his own den, cracks open, and eats. 

These observations and a few simple experiments show that by 
means of its otocyst, which is an organ for feeling vibrations rather 
than for hearing, the crab perceives not only the presence but the 
whereabouts of the mollusc. This perception is retained in its memory 
after the vibration has ceased. The actual spot is found not by sight 
but by touch. The actions of the crab are purely instinctive and show 
no signs of intelligence; for any object that is used to scratch the 
surface of the rock will attract and be seized by the crab, even many 
times in succession, just as much as if it were a toothsome morsel. 


*“ Tue TolLeRsS OF THE SEA.” 


WE have devoted some space to these observations of the 
Roumanian naturalist, not so much because of their intrinsic impor- 
tance, though that is not slight, as because they exemplify a side of 
zoological study that deserves more attention and more encourage- 
ment than, in this country at all events, it has yet received. It is 
hardly necessary to point out that there are many structures the true 
meaning of which will never be apprehended by one who relies on 
anatomy alone, if indeed they do not escape his observation alto- 
gether. Everyone admits, in theory, the necessity for close and long- 
continued study of animals living in their native haunts; and yet 
many a zoologist obtains degrees and honours without having seen a 
single living individual of the animals that he has written about. It 
is not to be supposed that this state of things exists by the choice of 
the zoologists. So far as the ornithologists, lepidopterists, and such 
workers are concerned, the objection cannot, as a rule, be raised. It 


is the student of marine animals, especially of those that live in 
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deeper waters, who so often owes all his knowledge to the scalpel and 
the microtome. 

It is partly with the object of remedying this state of things that 
marine laboratories have been built in many parts of the world, and 
many of these offer admirable facilities for the prosecution of a 
veritable biology or study of life in living organisms. But the mere 
existence of these laboratories is not the only thing required, and this 
is easily shown by the contrast between our own and other countries. 
To make the comparison simple, we need only draw attention to two 
marine laboratories, both on the shores of the English Channel and 
on exactly the same meridian, but one in England and one in France 
—namely, the establishments at Plymouth and Roscoff. At Plymouth 
the coast is more favourable, the fauna is richer, while the building 
is finer and more richly equipped than is the case at Roscoff. From 
the Plymouth laboratory there proceeds every year a large quantity 
of work of much practical value to the English fisheries; so far as 
these observations are concerned, we compare very favourably with 
our neighbours. But when we consider the amount of purely biological 
investigation that is carried on at these laboratories, and the numbers 
of zoologists that come to them, a calm examination of the facts will 
show a very large balance on the side of the French. The Roscoff 
laboratory is thronged every summer, not merely with students, but 
with investigators from all parts of the world, including England, 
while the same may be said of the corresponding laboratory at 
Banyuls in the south of France. 

There may be various reasons for this state of things; but there 
are two at least which are perfectly obvious. The first is the simple 
question of cost. To work for a month at Plymouth the student 
must pay £5 for his table, he will be charged extra for all above 
a small allowance for material and reagents, he will have to take 
lodgings in the town, and, when he leaves, he will doubtless make 
some suitable present to the attendants. At Roscoff during the same 
period, the student is charged nothing for the use of the table, he is 
permitted as much of the various reagents, even of absolute alcohol, 
as any reasonable man can want, he can have a bedroom at the 
laboratory, and, when he leaves, he will only be expected to leave 
behind him ten francs for the attendant and fifteen francs for the 
servant that looks after his bedroom. 

The second reason is that the Roscoff laboratory is not an 
independent establishment, but is intimately connected with the 
Sorbonne and managed by one of its eminent Professors, H. de 
Lacaze Duthiers. Consequently the pupils of the Sorbonne go there 
to work before they have passed their Licentiate examination, and 
naturally continue to work either there or at Banyuls when preparing 
for their doctorate. With this nucleus it is not so difficult for the 
authorities to open their doors in the above-described hospitable 
fashion to all bond fide investigators, whose presence is as great a 
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benefit to the students as it is to themselves, and who naturally make 
many observations of practical as well as scientific importance on 
the marine fauna of France. 

It is not the first time that we have called attention to the desira- 
bility of closer co-operation between the educational and scientific 
establishments of our own country; and this seems to usa field in which 
a nearer union is not only perfectly feasible, but would prove to the great 
advantage of all concerned. It has long seemed to us an astonishing 
thing that our principal Universities do not insist on their biological 
students spending at least one summer term at a marine laboratory. 
There can hardly be any other country where the facilities are so 
great and where so little advantage is taken of them. The 
enlightened action of the French Government we have already 
admired ; Professor Haeckel takes his students every year to 
Heligoland; the Americans naturally are up-to-date with their 
numerous stations and summer excursions for students; even in 
Japan, as readers of Mr. Bather’s account in our February number 
will remember, the biological students are required to pass at least 
one term at the laboratory of Misaki. 

Perhaps if similar arrangements were made in England it would 
be possible, and even as things now are we do not see that it would 
be impossible, for the Marine Biological Association to offer a little 
more encouragement to students. The man of science is rarely rich. 
To do scientific work at all often means the loss of much money 
to him. Surely such an Association should subsidise rather than tax 
the struggling investigator. Inspection of the balance-sheets of the 
Association shows that the amount of money which it yearly derives 
from the fees or purchases of visiting zoologists forms a very small 
proportion of its income. The slight pecuniary loss that might be 
entailed by such reforms as we venture to suggest would be more 
than compensated by the increased number of visitors and the 
consequent increase in both value and amount of the scientific and 
practical observations made at the Plymouth laboratory. By all 
means let more money flow into the coffers of the Association ; but— 
we put the question to the public, to the universities, and to the 
Government of this country—is it logical to ask people to pay for the 
privilege of doing useful work for which they themselves receive 
no pay? 

In THE CHINA SEA. 

In the centre of the China Sea is a great bank about 80 miles 
long and 30 miles broad, which is known as the Macclesfield Bank. 
It rises rapidly out of deep water, and lies at an average depth of 
40 fathoms. As it was frequently crossed by vessels, the Hydro- 
graphic Department of the Admiralty undertook a more detailed 
survey, a piece of work which has been accomplished by H.M.SS. 
‘‘ Rambler,” “ Penguin,” and ‘‘ Egeria,” in the springs of 1888, 1892, 
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and 1893 respectively. In the course of these surveys special atten- 
tion was paid to the biological conditions of the bank, in order to 
throw light on the general question of reef- and atoll-formation. 
The scientific portion of the work was fortunately superintended by 
Mr. P. W. Bassett-Smith, surgeon, R.N., and the three reports that 
he sent home have now been published together by2H.M. Stationery 
Office, with a preface by the Hydrographer. 

“The general result of the whole examination,” says Captain 
Wharton, ‘may be stated to be that on the whole of the 200 miles 
forming the periphery of the bank there exists a rim of coral in 
luxurious growth, and at a remarkably even depth below the surface 
of from g to 14 fathoms, this rim being broken here and there by 
passages of greater depth, but less than the general depths of from 
40 to 48 fathoms which prevail over the whole central body of the 
bank. On one spot only on the rim was a depth of as little as 
64 fathoms found, and on a patch in the centre of the lagoon, a small 
spot of 5 fathoms, the shoalest water on the whole bank was found. 
This evenness of depth is the most striking feature of the chart, and 
when the great distances are considered, this appears to be a strong 
argument against any movement of the bottom since the atoll form 
was assumed. It is at any rate quite evident that from the present 
time onwards no movement is necessary in order to form in the future 
a perfect atoll, the simple growth of the coral on the rim sufficing ; 
and that we may have here an instance of a suitable original founda- 
tion for an atoll so formed, as pointed out by Mr. Darwin.” 

Confirmation of the above opinion will also be found in the 
reports of Mr. Bassett-Smith himself. Thus, he says, ‘‘ there appears 
to me no evidence of either subsidence or elevation of this reef other 
than that brought about by the building up on a submarine mound of 
both living and dead forms of calcareous secreting organisms from the 
animal and vegetable kingdom.” And again: “ Altogether forty-one 
genera of corals were represented, excluding the alcyonarian and 
hydroid corals, viz., Tubipora, Millepora, Stylaster, and Distichopora, 
giving a total of twenty-nine genera in depths between 25—35 
fathoms, and twenty-seven in over 35 fathoms; but out of these 
several cannot fairly be called reef-building, as Leptoseris, Psammocora, 
Anacropora, and Balanophyllia, with Cycloseris and other simple corals. 
With these facts before us there can be no reason to doubt that the 
actual increase of solid calcareous rock from these marine organisms 
requires a much less narrow limit of depth than is usually assigned to 
them, and helps very materially to explain the great depths of these 
lagoons, which has been up to the present time one of the most 
vexed questions with regard to the formation of these atolls, 
and one of the strongest points in support of Darwin’s theory. 
Together with these growing corals in 30—50 fathoms (as pointed out 
before) exists an enormous amount of rock formed by calcareous 
alge in situ, and probably the coating on the surface of the living 
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tissue protects considerably the rock beneath from the solvent action 
of the carbon dioxide, which likewise is split up and used by the 
plants themselves. On the lagoon flat very little alge is present.” 

We particularly wish to direct the attention of zoologists to these 
reports, for they contain a large number of interesting observations, 
which, from the form in which they are published, are extremely 
likely to escape notice. The paper appears, in fact, to have been 
issued in March of this year, though it has only just fallen into our 
hands. It is illustrated by a chart, two outline sections, and four 
woodcuts. 


ECHINODERMS OF THE MACCLESFIELD BANK. 


As another result of these important surveys, and especially in 
consequence of the labours of Messrs. Bassett-Smith and J. J. 
Walker, a very large number of zoological specimens have found 
their way to the British Museum. The Echinoderms, which present 
several features of interest to the specialist, have just been described 
in a suggestive paper by Professor F. J. Bell. Very noticeable in 
this collection, as also in the collection of Crustacea, is the large 
number of young specimens. ‘In fact,” writes Mr. Bell, “I have 
had forced on me the conviction that Macclesfield Bank is a nursery ; 
with a rim submerged g fathoms beneath the surface, any pelagic 
larve that will can enter its boundary ; being 76 miles long and 36 
miles broad, it affords some opportunity for the larvez to settle.” 
The importance of a large number of young specimens is very great, 
for not only does it enable us to study the changes that occur during 
growth, and thus to determine more satisfactorily the relationships 
existing between species, but it often leads to a happy reduction in 
the number of species by the discovery that independent names have 
been applied to what after all are only immature individuals. Mr. 
Bell therefore wisely suggests that as full collections as possible 
should always be made in areas resembling the inside of this reef. 

Although Holothurians are common on the shallower reefs not 
far distant, yet they are almost totally absent from the sand-flat of 
the lagoon; only two young specimens were dredged, here referred to 
Colochirus tuberculosus. 

The Crinoids are represented by twenty-two species, of which 
by far the most remarkable are the new species A ntedon bassett-smitit 
and a fragmentary Actinometra. The late Dr. P. H. Carpenter, who 
devoted many years to a study of the free-swimming Crinoids, 
elaborated a scheme of classification based on the mode of union 
of the arm-ossicles, which scheme has hitherto been found to 
work very well. These two specimens, however, run directly counter 
to nearly all Carpenter’s generalisations on the subject. Mr. Bell, 
who has himself an excellent right to be beard on these particular 
points, cannot believe that the specimens are merely abnormalities, 
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and it is clear that his faith in the method of classification according 
to fixed joints or ‘‘ syzygies ” has been rudely shaken. 

The Starfish, numbering twenty-one species, present nothing 
so remarkable. The drawing of the plates of a young Culcita is, 
however, of considerable interest; but the questions of homology 
which it raises could hardly be settled from the evidence of one ray 
alone, which is all that Mr. Bell has chosen to give. 

Among the eighteen Ophiuroids, the most striking is one with 
branched arms, like an Astrophyton, but possessing plates on its disc 
which closely resemble those of the ordinary Ophiurids. This forms 
the type of a new genus, known by the ingeniously derived name, 
Ophiocrene. But for the meaning of this name, and for the many 
questions raised by this specimen, we must refer our readers to the 
original paper in the Proceedings of the Zoological Society for 1894 
(pp. 392-413, and pls. xxiii.—xxvii.). 


FreEsH Forms OF FORAMINIFERA. 


Quite a crop of papers on these organisms has recently appeared. 
Mr. F. Chapman continues his studies on the Gault forms in the 
Journal of the R. Microscopical Society, in dealing with the Vaginuline. 
No less than thirteen varieties are described and figured, most of 
which have been previously recorded by Reuss from Germany and 
Berthelin from France, but one (V. priceana) is new. Mr. E. Halkyard 
has a general and useful paper, on “‘ Plans of Growth” and form in 
the Foraminifera (Tvans. Manchester Microsc. Soc., 1893), in which he 
collects together much scattered information, his object being to show 
the diversity of shape and how one form runs into another among 
these lowly-organised beings. The paper is illustrated by two plates 
which considerably assist the text. Walter Howchin continues his 
work on the Foraminifera of Australia, and contributes two papers. 
The first is ‘On the Occurrence of Foraminifera in the Permo- 
Carboniferous Rocks of Tasmania” (Austral. Assoc., Sept., 1893, 
Adelaide), with two plates of rock-sections. He has not yet succeeded 
in isolating specimens, and consequently our knowledge must at 
present be limited to genera. His second paper is entitled “A 
Census of the Fossil Foraminifera of Australia,” and gives a list of 
all forms recorded up to 1893. Two hundred and seventy-three 
species are listed, and these are again tabulated under their strati- 
graphical position. The paper, which was published in the periodical 
referred to above, will be of considerable value, but the publication 
of MS. names is to be deplored, as it can only be injurious to science. 

Dr. Franzenau, of Budapest, writes on ‘‘ Die Foraminiferen des 
ober-Mediterranen Tegels von Zsupanek ” (Természetrajzi Fiizeteh, xvii., 
1894), from which he records fifty-four species, three of which seem 
to be new, though they are but briefly described, and not figured. 
Mr. Chas. Schlumberger continues his excellent work on the Miliolinze 
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by describing and figuring (Bull. Soc. géol. France, xxii., 1894, p. 293) 
a new Lacazina (L. wichmanni), which he has recovered from fossil 
deposits on the north-east of New Guinea. In a second paper, 
‘‘ Note sur les Foraminiféres des Mers arctiques Russes ” (Bull, Soc. 
zool. France, vii., 1894, p. 252), he describes and figures Tviloculina 
pyviformis, Quinqueloculina parvula, Sigmoilina herzensteini, S. macarovt, 
Reophax flexibilis, Lagena serrata, accompanying his descriptions with 
those exquisite sections students know so well. The specimens 
described were obtained from Kola Bay (Kildin Island), and the Sea 
of Okhotch, and were dredged by Admiral Macarov during one of 
the recent Government expeditions to the Mourmane peninsula. 

Professor Andreae has completed the work begun in 1870 by 
Von Schlicht and Von Reuss on the Foraminifera of the Septarien- 
Thon by a paper on these deposits near Frankfort a.M. ; he adds 
notes on the vertical distribution of the Foraminifera therein con- 
tained (Ber. Senck. nat. Ges., 1894). Federico Sacco has paid 
attention to the Miocene Tinoporine of Turin (Bull. Soc. belge Géol., 
vii., 1893), and found it necessary to make three new genera, Mtogyp- 
sina, Baculogypsina, and Taurogvpsina. The first two are founded on 
previously known forms, but there seems some doubt in the author’s 
mind whether Taurogypsina is a Foraminifer or not. 


Tue Lire-History oF SoME FoRAMINIFERA. 


So little biological work has been attempted on this group that 
we hail with pleasure Mr. J. J. Lister’s contribution to the above 
subject in the Proceedings of the Royal Society (vol. lvi., 1894, 
pp. 155-160). Mr. Lister has studied the phenomenon of dimor- 
phism, which shows that individuals of a species fall into two 
groups. In one the central chamber is of considerable size (mega- 
sphere), while in the other it is small (microsphere). The two forms 
differ also, in the Miliolide for instance, in the plan on which the 
chambers are arranged, in the size attained by the adult shell, and in 
the frequency of occurrence. 

The forms known as Polystomella crispa and Orbitolites complanata 
were examined, and permit of the following summary and 
conclusions :— 

1. The species are in a great number of cases dimorphic. 

2. The two forms differ from each other : 

(a) In the size of the central chambers. 

(o) In the shape and mode of growth of the chambers 
succeeding the central sphere. 

(c) In the character of their nuclei (size, etc.). 

3. The megalospheric form of a species is much more numerous 
than the microspheric. 

4. The megalosphericform has been seen to arise in at least seven 
genera as a young individual already invested by a shell, produced in 
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the terminal or peripheral chambers of the parent. While in some 
cases (Orbitolites) the parent of such a megalospheric young was 
microspheric, in others (Peneroplis, Orbitolites) it was megalospheric. 

5. Foraminifera, in certain conditions, give rise to active swarm- 
spores. 

The two forms may be safely concluded, says Mr. Lister, to be 
distinct from their origin, and his observations leave it impossible to 
regard the difference as sexual. Brandt has recently described a 
similar nuclear history in Thalassicola, one of the Radiolarians, and in 
this group the individuals of a species fall into two sets, those pro- 
ducing isospores and those producing anisospores, which are regarded 
as an asexual generation alternating with a sexual; and Brandt's 
observations present resemblances to the life-history of Polystomeila 
as observed by Lister. 


So much for the microzoa of the sea. Let us now glance at the 
macrozoa of the land. 


THE EXTERMINATION OF Bic GAME. 


In an interesting article in the October number of the Forinightly 
Review, Mr. H. A. Bryden, whose book entitled ‘‘ Gun and Camera in 
South Africa” is known to all students of African natural history, 
laments the terribly rapid rate at which the game is being extermi- 
nated. He reminds us of the vast herds that roamed over Cape 
Colony in the days of the earliest Dutch settlers, when lions swarmed 
so at Cape Town that the Governor thought one night that they 
“would take the fort by storm”; when antelopes ravaged the crops 
so that some districts could hardly be cultivated. That a little further 
inland this condition of affairs lasted till the present century, Mr. 
Bryden shows by extracts from the journals of the great hunters. 
Thus Dr. Andrew Smith saw not far from his waggons one hundred 
and fifty rhinoceroses in one day, and one hundred giraffes almost at 
the same time. At the present time many of the finest animals are 
extinct either altogether or locally, and far up the country, frequented 
only a few decades ago by herds of noble game, Englishmen are now 
reduced to hunting with foxhounds the jackal and that tiny antelope 
the ‘* duiker.” 

Mr. Bryden gives an account of the various agencies that have 
led to this change and of the war waged against the game by 
Dutch farmers, native hunters, and the great English sportsmen, 
Smith, Harris, Oswell, Gordon Cumming, Baldwin, and Selous. He 
admits that the sportsmen, though often wasteful, have been a com- 
paratively insignificant cause of the extermination, and pays a warm 
tribute to Selous for his merciful methods of hunting and his economy 
of life. Mr. Bryden, is, however, quite clear that the great game is 
doomed to annihilation, and that many species will soon share the 
fate of the quagga, the bontebok, and Burchell’s rhinoceros. He 
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suggests that a great game park should be established in or near 
Mashonaland, where 100,000 acres should be fenced in as a preserve. 
The enforcement of game laws in unsettled districts he admits to be 
impossible, while the regulations of the British South Africa Com- 
pany show that it thinks those laws unjust. While prospectors, 
explorers, and natives are continually killing for food, and while 
cattle disease sweeps at intervals through a country, destroying every 
animal of certain species within it, the toll levied by sportsmen is a 
very unimportant factor in extermination. The sportsmen, too, as 
Mr. Bryden admits, have done such good work as explorers and 
pioneers, and have left among the natives so high a respect for 
British pluck, truth, and fairness, that it is very ungrateful to blame 
them. It is true that they may have helped in the extermination of 
some species, but it is also true that, except for their efforts, many 
species now exterminated by natives and settlers for skins or for the 
pot would never have been known to science. 


CuRRENT AFRICAN EXPLORATION. 


AFTER considering the past destruction of the game of the Cape, 
it is natural to turn to the work of modern hunters in those parts of 
Africa where great herds of game still survive. With the return of 
winter the usual shooting excursions into Africa have started, or are 
preparing to start. Somali-land is, as usual, the favourite district. Sir 
Henry Tichborne and Mr. Seton-Karr have left for Berbera, whence 
they march at once across the Haud to Milmil; thence they hope 
to make excursions southward and westward, and finally shoot 
slowly back to the coast. Prince Boris, well-known from his daring 
expedition to Mount Meru, which he was one of the first Europeans 
to reach, is preparing to attempt a march from Berbera across the 
Galla country to Lake Rudolph: his trip in the winter of 1892-3 
with the Duc d’Orleans across Somali-land into the northern 
borders of the Galla country, will have served as a most useful 
training. It is greatly to be hoped that he will reach his goal, for 
knowledge of this country is the greatest desideratum in African 
geography. The last effort in this direction has not been very 
successful, if the native rumours are to be trusted; for, according to 
one of these, the expedition of Dr. Donaldson Smith, which left 
Bulhar in July, has been refused permission to cross the Galla 
frontier. Apparently Dr. Smith either did not feel strong enough to 
use force, or did not think himself justified in doing so. We must 
hope that the rumour is false, for it will be very disappointing, both 
to Dr. Smith, his companion Mr. Gillett, and those at home in- 
terested in African exploration, if his generous expenditure of time 
and money fails to reap the reward it deserves. 

Mr. Greenfield, whose arm was so badly mangled by a wounded 











332 NATURAL SCIENCE. Nov, 


lion in Somali-land that his life was for some time in danger, is, we 
are glad to state, home again, and well on the way to recovery. The 
latest news from Mr. Scott-Elliott is still that published in our last 
number. An account of his march from Uganda to Ruwenzori has 
been published in the Geographical Fournal, and a letter giving some 
notes as to the flora of Ruwenzori has been printed in Nature. As 
more is expected from this expedition than from any other in the 
field, great anxiety will be felt for Mr. Scott-Elliott’s safety during 
his return march to the coast. 


WASTED WEALTH IN INDIA, 


Tue September number of the Kew Bulletin contains some 
interesting extracts from a memorandum on the Resources of British 
India recently prepared for the Indian Government by Dr. G. Watt. 
The British India of the memorandum covers an area of 699 million 
acres, with a population of about 2224 millions. The agricultural 
products are considered under six heads—Food-crops, such as wheat, 
rice, pulses, sugar, spices, etc.; Oil-seed; Fibres; Dyeing and tanning 
materials ; Drugs and narcotics, etc., including tea and coffee; and 
Miscellaneous, such as cutch, lac, indiarubber, and other wild 
products. A propos of the last-named group, Dr. Watt lays consider- 
able stress on the neglect of the wild or semi-wild animals and plants 
as a source of wealth. India has borrowed far more than she has 
given, and the improvements of the future, it is suggested, should 
lie as much as possible in the path of natural selection and evolution 
of indigenous materials and systems. These can be counted by the 
hundreds, and India need not look to foreign countries for new crops 
while she has a long list of unexploited products which are running to 
waste in every lane and jungle. An extension of the effort to bring 
these hitherto unknown products (unknown, that is, to European 
commerce) into a position of definite recognition is more worthy of 
serious consideration than the attempt to acclimatise the plants of 
other countries. The people might be encouraged to grow as hedges 
round their fields, not useless plants with the sole recommendation of 
rapidity of growth or efficient protection, but bushes valuable as fuel, 
or as sources of dyes, tans, fibres, and the like. Already, in the 
Bombay Presidency, miles of roadsides have been planted with the 
useful and ornamental Cassia auriculata; but in Westernand Central India 
thousands of square miles are overrun by scrubby bushes of Annona 
squamosa, serving at present no useful purpose, though the fibre from 
the bark might be valuable. Bauhinia Vahlit, of which the fibre can 
be bleached and dyed by the same processes as wool, is a common 
climber in the jungles of the lower hills, and might, at little cost, be 
cultivated over rocky country at present next to useless. 
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FIsHING FOR Coat aT Ca tals. 

Nearer home there is another source of wealth that has long lain 
unworked because unknown, namely the beds of coal that are now 
believed to underlie the south-east of England. We have lately 
received important information bearing on this subject. 

Stimulated by the discovery of coal at Dover, our neighbours 
across the Channel bethought themselves, some time since, to make 
a forage near Calais. The proximity of the small coal-field in the 
Boulonnais, and the circumstance that the spot selected for the experi- 
ment was practically on the line of strike of known productive Coal- 
measures, were also factors greatly in favour of the undertaking. 
The results, although interesting from a scientific standpoint, are not 
altogether encouraging in the commercial sense. For we learn that 
at a depth of 325 métres the boring tools have entered rocks of 
Devonian age, as proved by the occurrence of fossils. 

Mr. Gustave Dollfus, of the Geological Survey of France, who 
has carefully watched the progress of the work since its commence- 
ment, is of opinion, we are informed, that these Devonian rocks are 
inverted, notwithstanding the fact that they are horizontal. Judging 
from the disposition of the upper Paleozoic rocks along the axis of 
the Ardennes from the neighbourhood of Liége, through Namur 
and Mons to their underground prolongation into the Pas de Calais, 
it would seem that Mr. Dollfus possesses sound arguments in favour 
of his hypothesis, though he has not yet put them forward. In the 
last-mentioned locality, as at Liége, the Coal-measures are found 
beneath the Devonian. The Paleozoic beds concerned are much 
faulted, folded, and at places inverted. These phenomena appear to 
have been caused by the influence of a force which acted in a 
direction from south to north, while the chief disturbances resulted in 
the formation of oblique faults. The most important of these is the 
great Eifelian fault which bounds the main coal-basin on the south. In 
many places the Lower Devonian of the basin of Dinant, abutting 
against the ridge of Condroz, has been thrust over the coal beds of 
the Namur basin, and this together with the inversion of the Middle 
and Upper Devonian, Carboniferous Limestone, and part of the Coal- 
measures themselves has much complicated the stratigraphy. 

In these conditions it would be perfectly possible to find the Coal- 
measures at Calais under either inverted or normally-disposed 
Devonian, though had the boring been situated rather more to the 
south, the probabilities would, in our opinion, have been greater. When 
other borings than the one near Dover reach Paleozoic rocks in 
Kent, we shall not be surprised, therefore, to learn that these latter 
are Devonian, and the discovery of beds of that age in the London 
area does not altogether do away with the possibility of the 
occurrence of Coal-measures in the neighbourhood of the metropolis. 
It has long been recognised by geologists that the old Palzozoic floor, 
or “ridge,” under London has much in common with the axis 
of the Ardennes. 
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“MENTE ET MALLEO.” 


Ir has often been laid down that the importance of any inter- 
national congress of scientific workers depends, not on the novelty of 
the facts or ideas brought forward by individual members—for such 
are really more accessible if published in one of the recognised 
periodicals—but on the methods inaugurated for facilitating inter- 
national communication and co-operation, and for assisting the 
students and investigators of the science in question, wherever on this 
earth they may be working. Rules of nomenclature, the organisation of 
research, the publication of bibliographies: such are the subjects 
that a great world-congress can worthily and usefully occupy itself with. 
But since members are but men, and since a congress must assemble 
in some definite place, it often happens that friendly intercourse, 
widening of sympathies, increase of knowledge, and the dispelling of 
ill-founded prejudice are among the most valuable results of such a 
gathering. But these latter results are subsidiary to the main 
functions of a congress, and they are by no means inevitable; the 
worth of a congress that summons its members from the ends of the 
earth has therefore to be estimated not so much by these accessories 
as by the solid work that is accomplished for the advance of science 
and to the benefit of those members who, though they pay their 
subscriptions, may be unable to attend in person. It is by this 
standard that we must judge the sixth triennial International 
Congress of Geologists that was held at Ziirich a few weeks ago. 

One of the most important tasks that this Congress has under- 
taken is the preparation of a geological map of Europe on the scaie of 
I: 1,500,000, and contained in 49 sheets. The objects of this map 
are to summarise and correlate the facts accumulated by the various 
surveys, societies, and individuals, and to represent them on a system 
that shall, if possible, serve as a pattern for the geologists of the 
world. It was therefore with gratitude that we heard that six sheets 
of this map were at last ready for publication, and that ten more 
would be issued within a year’s time. As the subscription price of 
the entire map is only £4, which may be paid in instalments, the first 
part being ros., it is to be hoped that many will send their orders to 
Dietrich Reimer of Berlin, which they should do before the end of 
December. 

Another useful bit of work that will soon be completed and dis- 
tributed to members both of this and of the previous Congress, is the 
‘Catalogue of Geological Bibliographies.” We understand that this 
compilation has far exceeded the bounds originally determined for it, 
and it remains to be seen how far it has been improved, or damaged, 
by this unusual zeal. 

The committees started by the present Congress are two. The 
nomenclature of rocks has been getting into as sad a state as the 
nomenclature of animals. Consequently, at the suggestion of Michel- 
Levy, who himself spoke admirably on the subject, a committee has 
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been appointed to revise and unify the nomenclature. The English 
members of this committee are Sir A. Geikie, Professor Judd, and 
Mr. Teall; other countries are likewise represented by their most 
eminent petrologists. The changes that occur in glaciers are to be 
the subject of investigation by another committee, which may pos- 
sibly also organise the study of erratic blocks. Professor F. A. Forel 
and Dr. L. du Pasquier will be the secretaries of this committee, the 
expense of which will be borne by Prince Roland Bonaparte. The 
English representative is Captain Marshall Hall. 

Among the papers read at the Congress there were many worthy 
of the occasion, such as that by Michel-Levy already referred to, Von 
Zittel’s address on Phylogeny, Ontogeny, and Classification, and Suess’s 
address on the Conformation of the Crust of the Globe by Horizontal 
Forces. We must, however, express our regret that it was thought 
necessary to split the Congress into four specialised sections, a course 
that annuls many of the benefits otherwise derivable from such an 
assembly, and that would not be dreamed of if only some discretion 
were exercised as to the subjects of papers. While it is very right 
and proper that such a Congress should discuss the investigation of 
overthrusts, the classification of Tertiary terranes, and, perhaps, 
points of unusual interest in the geology of the country where it 
is meeting, still we fail to see the appropriateness of such compara- 
tively trivial subjects as the Fossil Camel in Roumania, the Geology 
of Patagonia or Palestine, Nepheline-Syenite of Sweden, Gabbros 
of Lower Italy, and “ grorudites and tingnaites” (the quotation is 
from Nature of Sept. 20, where a more detailed report will be found). 

We had intended to say something about the social and 
administrative details of the Congress, but we are spared a difficult 
task owing to the fact that what seems to be a singularly outspoken 
private letter from Mr. Persifor Frazer has somehow got published in 
the October number of the American Geologist. Had the account been 
intended for the public eye, no doubt it would have been neither so 
truthful nor so entertaining. It is, however, refreshing, as well as 
alluring, to see sometimes the naked truth, and in the present 
instance those who have the interests of the Geological Congress at 
heart will not regret the absence of the conventional fig-leaf. 


Tue CuimBinGc Rassit. 


WE are indebted to the Rev. George Henslow for an extract from 
an article in the Hobart Mercury dealing with the subject of the adap- 
tation of animals to their surroundings, of which we gave a new 
instance last month (p. 249). The article records some curious 
facts concerning the development of a new sort of nail in the 
rabbits of Australia in consequence of the animals’ endeavours to 
climb over the wire netting used to impede their progress 
in travelling. The farmers have discovered that the rabbits can 
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burrow under the netting unless it is buried some six or eight inches 
under the soil. Moreover, they can climb, or evidently intend to do 
so, after a little training, and to this end they are developing a nail 
which will enable them to hold on while progress is made upward. 
This nail development was noticed before this in Queensland, when 
the bark just out of reach was desirable of attainment, but to effect 
hand-over-hand nautical climbing shows the rabbit in the act of 
elevating himself in the scale. 


THE Gay ScIENCE OF NEWSPAPER CRITICISM. 


Wuite the provincial Press openly devotes part of its space to 
an amusement column, some of the London daily papers afford the 
same relaxation to their readers in the shape of Science Notes, from 
which we have on former occasions culled choice specimens. The 
Daily Chronicle in particular has distinguished itself by providing a 
weekly column of mixed information and criticism. Its writer is 
especially happy in his observations on the, scientific Press, and 
his remarks on a contemporary of our own must have provided a 
source of innocent merriment to a large body of readers. 

Some time ago we suspected the author of these notes of a 
certain admirable power of divination, which served him in place 
of reading the memoirs he criticised. There were displayed a striking 
unfamiliarity with the contents of the memoirs in question, and a 
disposition to be hard on the “ poor English” in which they were 
written. This last is plainly a matter on which the writer of the notes 
is an authority, from practice. His observations on the magazine in 
question for the current month were therefore pleasantly anticipated by 
the readers of the Chronicle, and their reward is great. Among other 
interesting things, he tells us that in the pages of our contemporary 
‘mountain sickness is intelligently treated by Professor Roy.” We are 
extremely sorry for Professor Roy that he should lose this approbation, 
but unfortunately the magazine does not contain an article by him on 
the subject—although one was advertised. We read also that “ though 
Mr. Hawkins on continuous-current dynamos and Mr. Moore on the 
morphological value of the attraction sphere are stiff reading, they will 
be valued by physicists.” It is quite plain that the morphological 
value of the attraction sphere furnished very stiff reading indeed 
in a certain quarter, and Mr. Moore, we fear, will have to postpone 
the delights of appreciation by physicists. The Chronicle’s complaint 
of the “unnecessary display of technical language” in scientific 
papers becomes intelligible. Its editor might do worse than 
present the contributor of ‘“‘Science Notes” with a dictionary and a 
treatise on commercial rectitude—or recommend him to a sporting 
journal, where gifts of insight and prophecy have a value of their 
own. 
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On Random Publishing and Rules of 
Priority." 


MONG invertebrates the species of insects are reckoned by 
millions. Of crustaceans there are several thousands of 
species, There are thousands of species also of spiders. To what- 
ever minute subdivision of the animal kingdom zoologists turn their 
serious attention, the record of species in it presently rises to scores 
and hundreds. That a large proportion of these are improperly 
founded, representing only duplicate names, casual variations, diffe- 
rences of age and sex, or errors of the observer, may be readily 
conceded. But with every allowance of this kind, the irreducible 
remainder constitute an enormous multitude. For purposes of study 
and discussion, it is essential that they should all have recognised 
names and a place in some system of classification. In the rapid 
advance of knowledge, system is displaced by system in quick succes- 
sion. The monographic work designed to bring into one view all the 
known species of a group almost invariably adds many that were 
previously unknown. Before such a work can be printed and pub- 
lished, the author’s fellow students in several parts of the world will 
have brought out independent contributions to the subject, thus 
stamping the monograph with the stigma of imperfection from the 
very moment of its birth. 

Before any comprehensive work on zoology can now be produced, 
the naturalist finds his studies in a manner divorced from nature. 
There is so much to read that little time is left for observing. He is 
in a sort of bondage to an antecedent literature which cannot be 
ignored, and which comprises often a host of sporadic writings. 
Under existing arrangements, these scattered essays carry equal 
authority for their definitions and descriptions of genera and species, 
wherever, however, and in whatever language published. They may 
be couched in Russian, Polish, or modern Greek, in Arabic or 
Japanese. There are linguists to whom none of those languages 
would present any difficulty, and who would say that one language was 
as good as another and a great deal better; but even a good linguist 
might be daunted at hearing that some African sage had described the 


1 Read at the British Association, Oxford, 1894. 
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fauna of his country in his tribal tongue. So sensitive are some of 
the most eminent Scandinavian naturalists to the inconvenience of 
employing a language unfamiliar to the majority of scientific readers, 
that they write their books in English in preference to using their 
own Dano-Norwegian or Swedish. We may take it as rather a two- 
edged compliment to ourselves, implying, as it does, that they are 
more capable of learning to write our language than we are of 
learning to read theirs. Notwithstanding this, many readers are 
duly grateful, aud would be only too glad to pocket a similar affront if 
it were kindly offered them by Russian naturalists. 

There is, however, a confusion much more embarrassing to the 
student than the confusion of tongues. He has to face the perplexing 
fact that not only may the publication of new genera and species 
lawfully be made in any one of the numerous countries of the world, 
but that in any one of those countries there is no limit to the media of 
publication which may lawfully be employed. A very costly book of 
travels, with or without other faunistic details, may devote a few 
lines to a new spider, though containing nothing else whatever 
that concerns an arachnologist. Some small local society, in the 
course of its peregrinations, discovers a new earthworm. The 
description is printed in the local Tvansactions rather for the delight 
and glory of the members than with any expectation or wish that it 
should become known to the outer world. A new snail is described 
in a scientific magazine, and at first sight such a report appears to be 
exactly in its proper place, until inquiry shows that another new 
snail has recently been described in a rival magazine of equal 
scientific pretensions. The Proceedings of a Marine Biological 
Station record a new fish, and again one is inclined to say that such 
Proceedings are precisely the proper organ for making known new 
fishes, and, were there only one such station instead of an indefinite 
number, that might be true. Again, there are, in our own country, 
for example, the great London societies devoted to the promotion of 
Natural History. They are rich and generous. From a new flea 
to a new rhinoceros, they give the discoverer all the help in their 
power to introduce his clients to the knowledge of their fellow- 
creatures. 

In short, no one who is capable of endowing the world with a new 
species need be at a loss for an opportunity of doing so. When, 
however, the question arises whether the species be really new to 
science, the varied facilities for publication wear a less amiable 
aspect. The conscientious zoologist finds himself in the agreeable 
predicament of having to prove a negative. It is his duty to 
ascertain that his proposed species has not been previously described. 
To abbreviate the investigation, he is often tempted to rely on second- 
hand authorities, the well-known parents of truth and accuracy. 
But the position should be considered of those who, with rigid 
honesty, endeavour to consult original memoirs. Suppose, for 
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instance, that their researches are concerned with some group of 
crustaceans. In the literature of that class the great American 
work by Dana is conspicuous. It has the advantge of not being 
a farrago, a hotch-potch, a Noah’s Ark, a confused miscellany of 
animals of every kind. It is concerned with crustaceans alone. 
Nevertheless, within that reasonable boundary, it describes and 
figures so many species of so many different groups, that almost 
every carcinologist must at some time or other want to have it at his 
elbow. But, since only one hundred copies of it were issued, it cannot 
be every man’s book, and since the price of it is twenty pounds, it 
cannot be within the reach of every naturalist’s purse. It is needless 
to enumerate all the other expensive works of more or less similar 
character. If these are burdensome, though confining themselves 
to animals of a single class, what must be thought of books which 
treat promiscuously of all classes of animals, passing airily from a 
sponge to a parroquet, from a crayfish to a chimpanzee? Still there 
is this to be said for large and costly productions, that they are 
generally well known and not easily overlooked. Far otherwise is 
it with the great cloud of short essays and pamphlets which equally 
demand attention. Many of these can only be obtained by diligent 
search in the catalogues of specialist booksellers, or consulted in 
some library which possesses the magazines, journals, proceedings, 
or transactions in which they originally appeared. The latter 
alternative may seem to involve a very small hardship, but those 
who have tried it very well know that, whether the naturalist leaves 
his home to go to the books, or the books leave their home to go to 
the naturalist, there is delay, there is worry, there is expenditure of 
time or of money, or of both. 

In London alone, papers dealing with Crustacea are accepted 
by the Royal Society, the Linnean, the Zoological, the Entomological, 
the Microscopical, and perhaps several others. There are societies 
similar in purpose to these, and as a general rule equally omnivorous, 
spread in profusion over all the countries of Europe, throughout the 
United States of America, and elsewhere. When you have finished 
studying the Acts of the Academy of Rovereto, the Zeitschrift fiir 
Zoologie of Budapest and the Kansas University Quarterly, you may 
pass on to the Fournal of the Institute of Jamaica, the Fournal of the 
Natural History Society of Bombay, the Fournal of the Asiatic Society 
of Bengal, the reports of the Wellington Philosophical Society of 
New Zealand, of the Linnean Society of New South Wales, the 
Anales of the University of Chili and those of the National Museum 
of Montevideo. Before you have done, you will have qualified for 
a Fellowship of the Royal Geographical Society, if only you have 
found out where all the places are whence all the scientific contribu- 
tions are issued. Were the student capable of reading the different 
languages in which they are severally published, he would still be 
seldom able to afford the time and money required to ensure him an 
z2 
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opportunity of perusing them all. The truth is that, in their zeal 
and devotion, the labourers at natural history do a great deal of work 
that is not wanted, of work that has been already done, and of work 
that is premature. It is, perhaps, almost impossible to place any 
check upon the performances of the incompetent, but were all that is 
done of vital importance, the want of any order or method in 
presenting it to the world would still involve a prodigious waste of time. 

It is far easier to point out the evils than to suggest practical 
and feasible remedies. At the risk of being thought rashly pre- 
sumptuous, I venture to hint at the possibility of a division of labour 
among the leading scientific societies. Without any restriction upon 
the pleasant variety of subjects discussed at their respective meetings, 
they might be willing to enter into an amicable concert in regard to 
printing and publishing. By way of illustration, one could imagine 
that under such a system the Entomological Society would only issue 
papers treating of insects, which is, I believe, in a great measure its 
existing practice; the Zoological Society would content itself with 
essays on the rest of the animal world, and the Linnean would deal 
only with the science of the vegetable kingdom. This particular 
apportionment of work is not intended for a substantive proposal, but 
merely for an explanatory suggestion. There would be other societies 
to consider, other plans to debate, and many inherent difficulties only 
to be met by compromise. The Microscopical Society, for example, 
would naturally say that its work essentially lay in all departments, 
and could not reasonably be confined to one. Though this would be 
true of its work, it need not perhaps affect its publications. Such a 
society might take over the invertebrates from the Zoological, trans- 
ferring to that and to the Linnean those microscopical investigations 
which concern the vertebrate animals and higher plants. If only the 
general idea of the division of labour were accepted, it would be 
derogatory to men of science to suppose them incapable of devising 
efficient means of reducing the principle to practice. One might hope 
that, if a beginning were made, either in this country or in any other, 
the merits of the system would soon be widely appreciated, and 
concerted action be taken not only among the societies of a single 
nation, but among those of a continent. 

There would still be the unfathomable deluge of miscellaneous 
zoological writings spread over books of travel and over countless 
magazines issued by private enterprise. But upon many or all of 
these the force of good example and of public opinion might be ex- 
pected gradually to operate. No one need be alarmed that the 
proposed concentration of subjects would result in too much narrow- 
ness of mind, for there will certainly always be a residuum of 
magazines aiming at a kind of fragmentary omniscience, giving some 
information on every possible subject, that every possible customer 
may find some scientific scrap to suit his favourite taste ma 
particular desire of knowledge. 
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The British Association, many years ago, rendered a great 
service to science by recommending the adoption of certain rules for 
zoological nomenclature. It has assuredly an opportunity of 
rendering a service of like character, but one of even higher 
importance and wider usefulness, if it will now take the initiative in 
devising and recommending methods by which research may be 
simplified in its literary aspect. 

It is true that the scientific world is not left entirely in a helpless 
condition. The Nature Novitates, published fortnightly by Friedlander 
in Berlin, are a substantial assistance. They may be compared to 
Bradshaw's Guides, which give you a map of the country and tell you 
what lines of railway there are, what trains run upon them, what are 
the starting-places, and what is the cost of travelling. Works like 
the “* Zoological Record” may be compared to Murray’s Handbooks, 
which tell you both where to go and what there is to be seen when 
you get there. Such aid deserves the deepest gratitude. Neverthe- 
less, the ‘Zoological Record” itself requires the student of the 
Protozoa to buy, not only the account of the works in which he is 
interested, but also the accounts relating to all other classes of the 
animal kingdom, just as if Mr. Murray were to insist that the 
purchaser of his ‘“* Handbook to Portugal” should pay also for those 
referring to Russia, Denmark, Italy, and the rest of the series. The 
British Association is, of course, privileged to survey the whole 
domain of science; nor would any of its members wish to see its 
liberties curtailed. Yet, as an aside, in a stage whisper, and among 
ourselves, I may venture to deplore the lot of a palzontologist 
who wishes to possess the original description of three new species 
of fossil Estheriea, occupying a couple of pages in our last volume 
of reports. Bound up with them, he will have the satisfaction of 
owning 140 pages containing nothing but numerals, 40 of these 
pages dealing with “ The Pellian Equation,” a mystery which a 
zoologist is likely to study with rapt devotion. 

In appealing to the Association to consider whether some order 
and method may not be gradually introduced into the confused 
concourse of scientific, and especially zoological, publications, I am 
perhaps proposing a fanciful, a hopeless, an impracticable task. 
But even if it should prove that nothing definite could be done, I 
am persuaded that the discussion itself would be advantageous, by 
calling the attention of scientific writers to the enormity of the 
evil demanding a remedy, and the expedience of individual self- 
denial for the general welfare. In the meanwhile, there are two or 
three subsidiary points on which it would be easy for the Association 
to express an opinion, and on which, as it seems to me, such an 
expression of opinion would not only be valuable but timely. 

Many naturalists, I believe, now wish that the tenth edition of 
the “Systema Nature” of Linnzus should be accepted as the starting 
point of valid nomenclature instead of the twelfth edition. Still 
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more wish that the recommendation in regard to synonyms should 
now be made a definite rule, to the effect that any name of genus or 
species which has once become a synonym should thenceforward not 
be available for any new genus or species. Another point concerns 
English-speaking people rather than the world at large. Whether our 
common English pronunciation of Greek or Latin be the best or 
worst, it would certainly be a great blessing to those who use it 
if an effective guide to pronouncing could be furnished by a small 
improvement in printing. It was long ago suggested, and no better 
suggestion has ever since been made, that long and short vowels 
in zoological names should be discriminated by the straight line and 
the upturned crescent placed above them, as in prosody. From 
the want of these guiding marks scientific conversation becomes often 
very confusing. Ninety years ago Sydney Smith observed that a 
young Englishman who made a false quantity in public at the outset of 
his career seldom got over it. That day has passed. We no longer 
mind the false quantities; but in discussion we still want to know 
what the disputants are talking about. There is sometimes no right 
or wrong in question. As with the name of a well-known genus of 
trilobites, so far as the derivation is concerned, it may equally well be 
Calyméne or Calyméne, but it surely ought to be definitely one or the 
other. There is a shell called Nautilus, a crab called Lithddes, a 
shrimp called Hippolyte, a spider called Schcenobittes. So far as 
ordinary printing shows, they may just as well be called Nautilus, 
Lithddes, Hippol¥te, and Schcenobites. When a name can be mis- 
pronounced it almost certainly wil/ be; and then there arises a diffi- 
culty of understanding one another between those who use the 
ear-torturing sounds and those who speak correctly. Theadoption of 
the letter ‘“‘k” instead of ‘c” in spelling words of Greek origin would 
be another improvement, which would help to save such a word as 
Ceraurus (Kera-urus) from being pronounced Seroarus. 

Lastly, I desire to suggest that there is one particular depart- 
ment in which a scientific convention might be established with 
comparative ease. According to existing rules, priority is granted to 
those who introduce new genera and species only on condition that 
they name them in conformity with the binomial system, and publish 
some sort of recognisable description. Wherever the authority 
resides which has enacted these conditions, the same authority 
must certainly have the right and power to add to them in the 
interests of science at large. My suggestion then is this, that, for 
the valid publication of species, each country, or any group of con- 
senting countries, should have one and only one authoritative journal. 
Let no new species, however minutely described elsewhere, have 
any claim to priority until the author has entered its name in the 
appointed journal, together with a concise account of the characters 
relied on for its discrimination. The editor of such an organ would be 
bound to publish at stated intervals all species offered him as new, 
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unless withdrawn by the consent of the contributors. One can easily 
imagine that his experience would often enable him to point out with 
convincing effect that a supposed novelty was not really new, that a 
proposed name was pre-occupied, or that the proposed form of it was 
something a little too horribly barbarous. 

Were the principle once admitted that new genera and species 
could not be sprung upon the world from every obscure hole and 
corner, but must be announced at some appointed and easily acces- 
sible centre, it is not unreasonable to hope that naturalists of different 
countries might consent to combine their forces for the common 
benefit. It might be found convenient, for example, that all new 
Mollusca should be published in France or in Germany, all new 
Mammalia in Italy or in Denmark. As in that case the journals, 
receiving contributions from all parts of the world, would be a patch- 
work of many languages, it is probable that the original descriptions 
would require to be accompanied by a rendering either into the 
vernacular of the publishing country, or into Latin, or into some sort 
of scientific Volapik. Such details, however important, it would be 
premature as yet to consider. It may be that scientific workers will 
think absolute freedom preferable to the restraints imposed by 
systematic combination. Yet it seems overwhelmingly obvious that 
to every student of a special branch of natural history it must be of 
the highest advantage to know at once where to turn for accredited 
information on the most recent discoveries in the group which he is 
studying. It may be at once conceded that the knowledge of new 
species is only a small fraction of zoological science, but it is almost 
certain that around the record of new species in a particular group 
the reports of other investigations in that group will tend to cluster. 
We are so accustomed to the process of harvesting a stack of wheat 
from one spacious field, that probably a farmer could hardly think 
with patience of a different system, by which his reapers would be 
forced to tramp over half a county, obtaining a bundle of grain in 
one place and a wisp of straw in another, and from here, there, and 
everywhere collecting single ears of corn, happy if they chanced to 
find a fair proportion not green and sour and meagre and mildewed. 
Why should naturalists continue in a condition of affairs which a 
rustic would consider almost inconceivably absurd? However great 
may be the intellectual and physical vigour enjoyed by men of science, 
and however ample their prospect of life at the outset, they soon 
have to realise that the work which they would fain do needs more 
time and more strength than they can possibly hope to bestow upon 
it. Often, like Alpine travellers, they reach what seemed to be the 
longed-for summit, only to find that the true mountain-top is still far 
away and far above them. Their limbs are wearied. The intervening 
valley is dense with mist. The shadows lengthen. The night is near. 
They can go no further. The exploration which they, perhaps of all 
men, were best fitted to accomplish is left unfinished, because, not on 
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the difficult heights, but in the lowlands and at the outset of the 
journey, their progress was needlessly hampered and their time 
pitilessly frittered away. Even those who make no claim to exalted 
genius, who attempt no heroic adventures, but who with a modest 
and faithful industry endeavour to do the needful drudgery of science, 
may ask to be delivered from a state of affairs which more or less 
compels them to waste their own time and reluctantly to waste the 
time of others. If it is true in commerce that time is money, it is no 
less true that it is also one of the chief factors of success in science. 
Therefore I appeal to this Association to make a small effort for a 
great purpose, by appointing a committee to consider how the time of 
scientific workers in general may be saved, through the introduction 
of method and order into the publication of scientific results. 


Tuomas R. R. STEBBING. 











II. 


Miocene Man in India." 


Y Professor Prestwich’s explanation of the mode and relative date 
of the occurrence of the plateau flint implements in Kent,? we 
clearly understand that Man inhabited the region comprising what is 
now the South-eastern part of England at a very remote period; so 
far back, indeed, in the earth’s history as to require of us the recogni- 
tion of a vast lapse of time, measured by the duration of slow natural 
processes, forming, elevating, and removing extensive deposits of 
marine, estuarine, and fluviatile materials. In the geological 
chronology, as marked out by fossils and strata belonging to certain 
stages in the recognised succession of periods and their characteristic 
formations, that of the ‘“* Red Crag” of Essex (formed in a shallow 
sea in “* Pliocene” times, just before the ‘‘ Glacial Period” began), 
has been indicated by Professor Prestwich’s researches as having 
been contemporaneous with the condition of things existing in what 
is now Kent when Men of some primeval kind existed on hill-sides 
far above where Crowborough and other ridges in the Wealden area 
now rise to a much lower elevation. 

In France flint flakes more or less worked (chipped), said to have 
been discovered in the Miocene strata, have been adduced as indicative 
of Man’s existence there at that still earlier period ; but some cautious 
geologists and archeologists have declined to accept the evidence. 

We have now, however, to notice the finding of artificially 
prepared flint flakes, of human manufacture, in a Miocene formation 
of Further India. 

Lately, when mapping the Yenangyoung Oilfield, in Burma, 
Dr. Noetling was interested in collecting remains of Vertebrate 
animals, particularly in a ferruginous conglomerate upwards of 10 feet 
thick, persistent as a dull-red band across the ravines and hills. This 
rock, lying beneath 4,620 feet of Pliocene strata, contains numerous 
fossil bones, especially of Rhinoceros pevimensis and Hippotherium 


1 “On the Occurrence of Chipped (?) Flints in the Upper Miocene of Burma.” 
By Dr. Fritz Noetling, F.G.S., Palzontologist, Geological Survey of India. Records 
of the Geological Survey of India, vol. xxvii., part 3, 1894, pp. 101-103, with a plate 
{marked I.}. 

2? See Natura Science, October, 1894, page 269, for special references to 
Professor Prestwich’s several memoirs on this subject. 
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[Hipparion] antelopinum. When stooping for a tooth of the latter, Dr. 
Noetling found some chipped flint flakes, partly embedded in and 
projecting from the conglomerate; and close to the fossil tooth was 
one in particular, which he describes and figures (Figs. 1, 1a, and 1b). 
Figs. 1 and 14 are here reproduced.3 About a dozen other flint flakes 
were also found in the rock. Some appear to have been like ordinary 
flattish “‘ridge-flakes,” and up to about 40 mm. in length; some were 
smaller and more or less triangular; four of these last are figured 
(Figs. 2, 3, 4, and 5), each in three aspects. 

The chief and largest of the flint flakes, thus fortunately observed 
and carefully extracted by a trustworthy observer, is elongate-oblong 
in shape, 45 mm. long by 20 mm. wide; rounded by chipping at one 
end, obliquely truncate at the other, and ridged on both faces; side- 
edges thin and sharp, almost parallel. It is sharply ridged on one 
face (Fig. 1) by the removal of somewhat symmetrical flakes struck 
off at right angles to the edges and the ridge. The other face (Fig. 1a) 
is bluntly ridged, a narrow portion of the original flake-face remaining 





along the middle, from which the sides slope more regularly on one 
side than the other ; one edge having been more irregularly chipped, 
or, perhaps, subsequertly broken, into a ragged and slightly concave 
outline. 

There is no doubt of this being an artificially-dressed flake of 
flint, actually dug out by an experienced geologist of the Indian 
Geological Survey, or of the ferruginous conglomerate that con- 
tains it and other dressed flakes, belonging to the Yenangyoung 
Tertiaries of Burma, and to be regarded either as an Upper Miocene 
bed, that is, of the latest Miocene age, or, at the least, of the 
earliest Pliocene. 

I,—The surface of India has, of course, yielded numerous flakes 
of agate and flint that have been manipulated by Man, as well as 
many stone implements of better workmanship. For recorded 
instances, see Evans’s Stone Implements, etc., 1872, pp. 79, 103, 115, 


8 Fig. 1b, intended for an edge view, is apparently unsatisfactory in its 
perspective, 
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214, 249, 259, etc., and the Manual of the Geology of India, 1879, 
vol. i., pp. 440-442. 

II.—The gravels and other materials drifted and arranged by 
rivers in remote times, when the levels of the country differed from 
those of the present time, and necessarily long before the rivers had 
settled down in the valley which they now drain, have frequently been 
found to contain other chipped flakes and rude tools of stone. Some 
of the latter, from the lateritic deposits in Madras and North Arcot, 
have been noticed by Foote and others in the Quart. Fourn. Geol. Soc., 
vol. xxiv., 1868, pp. 484, etc.; Evans’s Stone Implements, etc., 1872, 
p. 570; Memoirs Geol. Surv. India, vol. x., 1873, pp. 43-58; Manual of 
the Geology of India, 1879, pp. 358, 369, and 441. A similar quartzite 
implement was found in the Narbada (Nerbudda) Valley by Mr. 
Hacket (ibid., 1889, p. 386, pl. xxi., fig. 1 ; and in the second edition, 
1893, p. 388). Others have been discovered in Assam, Bengal, 
Orissa, and elsewhere (Manual, 1879, p. 441). A “ palzolithic celt” 
was found in the Punjab by Mr. W. Theobald (Records, etc., vol. xiii., 
part 3, 1880, p. 176). 

Large cores and flakes from the bed of the River Indus, near 
Sikkarpoor or Sukkur, in Upper Sind, were found by Lieut. 
Twemlow 3 or 4 feet below the river-bed, in excavations made 
for some canal work. These consisted of the cream-coloured flint of 
the Nummulitic Limestone. Some of the cores were described and 
figured by Mr. (now Sir) John Evans in the Geol. Mag., vol. iii., 
1866, p. 433, pl. xvi.; and a note on the locality was given in the 
Geol. Mag., vol. iv., 1867, by General Twemlow, who had some flakes 
also, one of which he gave me, together with acore. One of these 
cores from near Sukkur, on the Indus, is figured in the Manual Geol. 
India, vol. i., 1879, p. 442, pl. xxi., fig. 3; and flakes of this 
Nummulitic flint are there described as being common in Sind. 

Small chalcedonic cores from the banks of the Mahanuddy River 
are mentioned in Evans’s Stone Implements, etc., 1872, p. 21. So also 
small agate cores, found by Lieut. Irwing in the Nerbudda alluvium, are 
alluded to in Geol. Mag., vol. iii., 1866, pp. 93 and 283. Chipped 
stone implements also were found on the affluents of the Kishna, by 
Foote,+ in conglomerates on the Malprabha and its affluent the 
Beni-halla, in the South Mahratta country, where “ fine, well-shaped, 
and mostly large-sized chipped quartzite implements” are very 
numerous wherever the red lateritic subsoil, which is older than the 
alluvium, is exposed. 

A very definite ridge-flake of agate was found by Mr. Wynne in the 
ossiferous conglomerate on the Upper Godavery, near Pyton (Paitan) 
south of Arunzabad. It is noticed in the Geol. Mag., vol. iii., 1866, 
PP. 93, 94, and 283, and in the Records Geol. Survey India, vol. i., part 3, 
1868, pp. 61-65, with a plate. It is also mentioned and illustrated 


Memoirs Geol. Survey India, vol. xii., part i., 1876, p. 241. 
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in the Manual Geol. India, 1879, pp. 389 and 441, pl. xxi., figs. 2, 2a. 
A good general note on the worked flakes and stone implements 
found in India is given at pp. 440-442 of the Manual, 1879, with 
references up to date. 

Of course some of the occurrences of flakes and cores above- 
mentioned may be merely prehistoric, but others are of Pleistocene 
and some probably of Pliocene age. 

Certainly the many stone implements and chipped flakes found 
in Southern India at different elevations appear to prove that great 
changes in the physical geography of the Indian peninsula have taken 
place since the time when the implement-makers first inhabited the 
country. These terrestrial movements and consequent alteration of 
surface-conditions were mostly Post-Tertiary, but some probably took 
place in the Pliocene or late Tertiary times, when such disturbances 
appear to have been frequent and energetic. 

III.—Dr. Noetling’s discovery (see above, p. 346) takes us back to 
still earlier times, for he has good reason to regard the rock from 
which he took the specimen that we have described above from his 
notes and figures as of Miocene age. With a philosophic caution he 
gives the benefit of any doubt in this case to the early Pliocene 
(in the text) rather than to the latest Miocene (as in the title 
of the paper). We note that he throws an unnecessary doubt on the 
word “chipped” in the title of his paper, though there can be no 
doubt as to the artificial dressing ofthe flake. So also, in spite of his 
other doubt, the “‘ Miocene”’ of Burma with its Hippotherium (Hipparion) 
may well belong to that geological stage, although by “‘ homotaxis” (that 
is, the mere local succession of certain fossils) it might be supposed to 
be either older or younger, if its organisms had not been really con- 
temporaneous, but localised by migration at unequal times—that is, 
at different periods. The Hipparion, however, one of the predecessors 
of the Horse, had powers of progression in and along the great 
Asiatico-European continent similar to those the Horse is known to 
have had ; and its fossilised remains, therefore, characterise deposits in 
which they occur in France, Germany, Greece, Northern India, and 
Burma, not only as homotaxeous, but as being really contemporaneous. 
If the equine animal, so the then existing Man would be really of the 
same age as the Miocene fossils and the associated manufactured 
flint flakes of France (?) and India. 

Long ago Dr. Hugh Falconer expressed his opinion that the 
remains of Man would be found in the Tertiary strata of India. The 
researches in the Sewaliks and elsewhere by Colonel Cautley and 
himself had caused them to entertain that idea; and in 1865 
Dr. Falconer stated that more than twenty-five years previously they 
had shadowed out this speculation in a communication to the 
Geological Society of London, and that nothing had occurred to 


5 Quart. Fourn. Geol. Soc., vol. xxiv., 1868, p. 484. 
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invalidate it since.© Indeed he held it strengthened, for at page 388 
he stated: ‘Here then was clear evidence, physical and organic, 
that the present order of things had set in from a very remote period 
in India. Every condition was suited to the requirements of Man ; 
the lower animals which approach him nearest in physical structure 
were already numerous; and the wild stocks from which he trains 
races to bear his yoke in domesticity were established ; why then, in 
the light of a natural enquiry, might not the human race have made 
its appearance at that time in the same region ?”’ 

Greatly would our old friend, this energetic worker and philo- 
sophic thinker, have welcomed such evidence of human workmanship 
in Miocene times, as is shown in Dr. Noetling’s discovery. The late 
Dr. T. Oldham, fully appreciating Dr. Falconer’s broad views and 
acute observations on the remote antiquity of Man in India, entered 
fully into the subject in the Record Geol. Survey India, vol i., 1868, 
pp. 66-69, and transcribed from his memoirs very important portions 
bearing upon it. 

T. Rupert Jones. 


® See Quart. Fourn. Geol. Soc., vol. xxi., 1865, p. 386. 








III. 
The Wing of Archzopteryx.’ 


Part I. 


RCHAZEOPTERY\X, as is well-known, is the oldest bird hitherto 
discovered, and forms one of the most interesting and remark- 
able fossils from many points of view. Thus far, only two examples 
are known, one being in the British Museum, the other in the 
Natural History Museum of Berlin. Both were obtained from the 
Solenhofen Slate (Lower Kimmeridgian) of Eichstadt, in Bavaria, 
though an interval of some years intervened between the discovery of 
the two fossils. For the present we are concerned with the wing only 
of the bird, and since this organ has been most wonderfully preserved 
in the Berlin example, all that I have to say in the first half of my 
paper will have reference to the second specimen. 

Readers of Narurat Science will remember that Dr. Hurst 
contributed to the pages of this Journal for October, 1893, an essay 
entitled “‘ The Digits in a Bird’s Wing: A Study in the Origin and 
Multiplication of Errors.” He chose, as a case in point, the wing of 
Archzopteryx, and it would seem that his choice was an unfortunate 
one. The object of the present paper is to try and show that the 
result of that essay was but to contribute another to the already vast 
pile of errors Dr. Hurst had set himself to undermine. At the time 
this paper was read we met, so to speak, on equal terms, inasmuch as 
neither of us had ever seen the actual specimen. Since then, how- 
ever, Dr. Hurst has made a pilgrimage to the Berlin Museum, and, 
therefore, has had the advantage of examining the fossil itself. My 
own information has been obtained from a study of photographs and 
the literature of the subject; while my investigations have been 
carried on in the Department of Comparative Anatomy of the 
University Museum, Oxford, and were undertaken at the instance of 
Professor E. Ray Lankester, who desired me to make a model of the 
wing, to be exhibited in the museum. This has now been done, and 
I should like here to record my grateful thanks for kind help and 
advice during the work of restoration. 

In devoting the whole of the first part of the paper to a dis- 
cussion of the wing itself, I trust I shall not seem to be wasting 


1 Read at the British Association, Oxford, 1894. 
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PLATE I. 
PHOTOGRAPH OF Lerr WING oF ARCHOPTERYx, from the specimen in the Natural 


History Museum, Berlin. 


[From article by Dr. C. H. Hurst, Natura Science, October, 1893.] 
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space; such a course seems to me imperative, if anything like an 
intelligible idea of what follows is to be gained. Throughout I have, 
whenever possible, compared the various points of importance with 
similar points in the wing of living birds, by which means we shall, 
I trust, grasp more thoroughly than heretofore the wonderful simi- 
larity between the wing of yesterday and that of to-day. In the 
second part, I hope to consider the various restorations which have 
appeared since the first discovery of the fossil. 

The fore-limb of the higher vertebrates is pentadactyle, or five- 
fingered ; thus, then, the manus of the modern bird is deficient in 
the number of its digits. This deficiency has come about during the 
specialisation of the organ for the purposes of flight; it became an 
interesting problem, therefore, to find out the lines along which this 
reduction has taken place—that is to say, were the two missing digits 
lost simultaneously or one at a time? and perhaps more important 
still, at what stage in the development of modern birds did they 
disappear, and which of the five do the three remaining digits 
represent? Hitherto, it has been taken for granted that the digits in 
the wing of existing birds correspond to the pollex, index, and medius, 
or, in other words, to nos. I., II., III. of the normal pentadactyle 
manus. This question has lately been raised by Dr. Hurst in the 
pages of this Journal, and will be discussed at length later. 

With the component parts of a bird’s wing my readers are, of 
course, all familiar; but I would just remind them that in the adult 
bird there are but two free carpal or wrist-bones, and these belong 
to the first or proximal row, while those of the second or distal row 
have become anchylosed or fused together into one mass, blending at 
the same time with the bones of the metacarpus or hand. In the 
embryo, however, we may have as many as seven distinct carpals, 
and the metacarpal bones are free. Such a stage as this we assume 
to represent a sometime adult form, and it is not, I think, beyond 
the pale of possibility that fossils showing some such arrangement 
may be discovered. 

In how far the oldest known fossil bird, Archzeopteryx, contributes 
towards the chain of gradations which must have existed we unfortu- 
nately cannot tell, inasmuch as, though there can be little doubt that 
the number of digits did not exceed three, and that the metacarpals 
were not fused together, the carpus is not sufficiently well-preserved 
to enable us to say anything definite. From the photographs which 
have been lent me, I fancy I can make out, in one, a large sub- 
crescentic mass, opposed to the base of the metacarpals, but quite 
separate from them, and representing a fused row of distal carpals, and, 
very imperfectly, a radial and an ulnar carpal, with an intermedium, 
closely applied to the radiale, between them. In the photograph 
accompanying this paper, which was taken in a different light, the 
distal carpal would seem to have fused with the metacarpal bones 
II. and III., but does not extend to I. Hence, how much is due to 
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PLATE II. 


Fic. I—Restoration of the wing of Archzopteryx, showing the probable distribu- 
tion of the remiges or quill feathers. 

1-8.—Metacarpo-digital remiges or primaries. 
1-14.—Cubital remiges or secondaries. 
I, II., III. = Digits I., I1., III. 

The band running along the bases of the quills represents the tendon described 
on p. 356. 

Fic. I1.—Portion of the wing of a half-grown Ostrich (after Parker) showing the 
component parts of a bird's manus, and illustrating the similarity between 
the manus of Archzopteryx as seen on the Berlin slab with that of existing 
birds. 

R.—Radiale. U.—Ulnare. Mc. I., II., I1].—Metacarpals I., Il, Ill. Ph— 
Phalanges. 

















el 























354 NATURAL SCIENCE. Nov., 


shadows and how much is real, is a matter upon which Dr. Hurst 
will be much more qualified to speak than I. Up to the present, all 
who have described the fossil seem to agree that only one free carpal 
can be certainly made out, and that this probably corresponds to the 
radiale. 

Whichever of the two possible arrangements of the carpus is 
correct, the wing of Archzopteryx resembles in a remarkable degree 
that of existing birds; this fact will be seen at a glance if the reader 
will turn to Pl. II., Fig. II., where he will find for comparison the 
figure of the wing of a half-grown ostrich. 

The differences, then, I think, between the wing of Archeopteryx 
and that of existing birds, are rather those of degree than of kind, 
such as the fusion of the metacarpals, and the reduction in the number 
of the phalanges of the third digit, and the little platforms of bone 
thrown out from the posterior margin of the phalanges of the II. digit; 
these are merely improvements on the original pattern, so to speak. 
The metacarpal bones of Archzopteryx were evidently quite as stout 
as those of modern birds; that of the III. digit is even stouter. 

In the possession of claws, Archeopteryx agrees with existing 
birds, in that we might enumerate many species in which claws are 
present on digits I. and II., and in at least one instance—that of a 
young ostrich—on III. also. The function of these claws we shall 
discuss later. 

The resemblances between the wing of Archzopteryx and that of 
modern birds, as I have just said, are greater than the differences ; or 
to be more exact, the bones of the arm, forearm, and hand of Arche- 
opteryx correspond so nearly with those of modern birds, that there 
seems no reason for suspecting that there existed in Archeopteryx 
any structures—such as additional digits—other than those seen on 
the slab. 

Judging from the photograph, the wing-feathers of Archzopteryx 
seem, relatively to the size of the bird, quite as well adapted to the 
purposes of flight as those of modern birds ; and we may infer, there- 
fore, they were arranged and attached to the skeleton in a very 
similar manner. I doubt not but that, to many of my readers, the 
precise relations between the skeleton and the supported feathers have 
hitherto been regarded as details, not necessary, or of any value what- 
soever to them in the “ struggle for existence,” and hence, they have 
been entirely ignored. Let me briefly sketch the facts. The wing- 
feathers are divided into (A) remiges or quills, and (B) tectrices 
or coverts. The remiges are the iongest and strongest feathers in 
the wing, and run along the posterior (postaxial) margin of the 
forearm and hand. They are divided into (a) primaries (meta- 
carpo-digitals), and (8) secondaries (cubitals). The primaries 
rarely exceed eleven in number, and never fall below nine, while the 
secondaries vary considerably. The primaries are distributed along 
the manus in a definite order; thus, save in rare exceptions, 
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PLATE III. 


Fic. I1.—The right wing of a nestling Opisthocomus cristatus, ventral view, 
showing how that the second digit (II.) is produced beyond the ala 
membrana (P.m.), and that the development of remiges 8-10 has been 
arrested, so as not to interfere with the freedom of the long finger when 
climbing. 

Fic. IIl.—The right wing of a nestling of the Common Fowl (Gallus bankiva), 
an ally of Opisthocomus. Owing to the exchange of an arboreal for a 
terrestrial habit, the manus is gradually shortening. The pollex only 
retains the claw. The II. digit projects but slightly beyond the ala 
membrana; but the development of the most distal remiges is still 
arrested. 

Fic. III.—The right wing of an adult Opisthocomus cristatus, ventral view. 
Contrast with that of the young bird, and the manus is now shorter 
than the forearm, the ‘‘ pollex” or ‘‘thumb” is considerably reduced, 
as is also digit II. The claw may be seen on the pollex asa slight 
wart (c). 

1-10.—Metacarpo-digital remiges, or quill feathers. P.m.—Ala mem- 
brana or posterior wing membrane. c.—Claw. 
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the metacarpal bones support 1—6 (metacarpals) the single phalanx of 
digit III. bears no. 7 (addigital) ; 8,9 are attached to phalanx I. of 
digit II.(middigitals), and theremaining feathers to the antepenultimate 
phalanx of digit II. (predigital). This is the normal arrangement as 
we find it to-day. Bands of muscle and tendon bind these feathers 
together, and to the skeleton, so firmly that a large amount of force is 
necessary to remove any one of them. The whole of this knitting 
together is completed by a strong tendon running along the posterior 
(postaxial) margin of the wing some distance down the quill, from the 
elbow to the tip of the longest finger, the quills appearing much as 
though they had been pushed through it, so as to ensure their 
preserving the right distance apart, and all opening and closing in 
unison. The quills of the hand are set rather closely together, so 
much so, that they nearly touch one another at the base, but not 
quite; thus a series of troughs is formed, and in these lie the bases of 
the strong, stiff, major coverts which therefore serve as an additional 
source of strength, binding all into a compact whole. 

Turning to the restoration, it will be seen that I have assumed 
some such arrangement to have obtained in Archzopteryx, as that 
which has just been described. Indeed, the number and position of 
the digits, the proportion, texture, and position of the feathers, are so 
clearly indicated on the slab, that I should rather be said to have 
copied than “ restored” this wing, using that of living birds as a guide 
to the details. But let the reader turn to the photograph (PI. I.) and 
judge for himself. First of all, I would suggest that he should begin by 
“setting” digit III., which has evidently been dislocated. Then, if 
the line of the shafts of the quills be carried up toward the skeleton, that 
of the outermost and shortest will be found to lead to the tip of digit 
III. running alongside the claw ; tracing up the others in like manner, 
he will find that he has room proximally for some two more feathers, 
which I have taken the liberty of adding; the fact that these are 
not indicated on the slab is probably due to the cubital remiges over- 
lapping them. 

We have now to consider the question as to whether the actual 
feathers (or their equivalents from infiltration) are preserved on the 
slab, or whether what is left is but the impression of the ventral 
surface ; either of these two views is possible. I do not remember to 
have seen this point raised before, but the general impression among 
my friends seems to be that, what we have presented to us is the 
ventral surface. If this is the case, as my colleague Mr. E. S. Good- 
rich has pointed out to me, not feathers but only their impression is 
left on the slab. 

I should be delighted if it could be proved beyond doubt that 
this latter view is correct, for we should be more easily able to under- 
stand the long, semiplumous covert feathers partly concealing the 
remiges, inasmuch as the coverts of the under surface are often of pre- 
cisely this texture in modern birds. Again, this would account for the 
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fact that no trace of the base of the quills can be seen, as well as explain 
the facts noticed by Dr. Hurst when examining the fossil. The notes 
which he has kindly sent me contain the following passage: 
‘Feathers along outer side of ulna not cut away but apparently 
shifted (through decay of muscles, etc.) so as to lie in same horizon 
as axis of ulna in greater part, but distally, somewhat lower and 
distinctly beneath the three visible digits.” 

Supposing, however, that we are looking at the dorsal surface ; 
then it is not quite easy to see how it is that no trace has been left of 
the base of the quills resting on the skeleton, for I am told these have 
not been cleared away to expose the bones. By way of complicating 
matters, we have to explain the semiplumous feathers before referred 
to. I think it is evident that these cannot be the homologues of the 
major coverts previously mentioned. In the first place, chiefly 
because they not only cross the quills at a considerable angle, 
but extend beyond them to the tip of the II. digit. They must, 
then, represent some one or other of the series above the major 
coverts. Unlike the quills, which would scarcely seem to differ from 
those of modern birds, these coverts, in their length and texture, 
depart from the normal habit of dorsal coverts, and resemble rather 
the ornamental plumes such as decorate the wings of Cotinga pompadora. 

The crucial test, to my mind, to decide which of the two surfaces 
we are dealing with, is that of the overlap of the feathers; thus, if we 
are looking at the dorsal surface of the wing, then the feathers 
should have a distal overlap, i.¢., the free edges of all the feathers will 
be outwards; if at the ventral, then we ought only to see one broad 
vane, not two as in the upper surface, and that vane the inner, so that 
its free edge will be proximal or inwards. Whether or not I have a 
defective vision remains to be proved, but I feel persuaded that we 
have the dorsal surface presented to us, and not the ventral. If the 
reader will note the direction of the light from which the photograph 
was taken he will find that the distal vane of every feather is lit up, 
while the proximal vane is in shadow; further, it will be seen that 
mud has drifted in between some of the feathers, ¢.g., 5; which, 
reflecting the light, sharply defines the outer vane of one feather from 
the proximal immediately under it. 

In order, however, to prove this point if possible, I have taken a 
cast of a sparrow hawk’s wing. This I propose to have photo- 
graphed, illuminating it from the same direction as that of the Berlin 
photograph, when we shall, I imagine, gain precisely the same effects 
of light and shade. 

Now let us consider the probable function of the claws and 
power of flight in Archzopteryx. 

In fairness to myself, I must beg the reader to follow me a short 
space off the beaten track, in order that we may discuss what seems a 


rather important piece of evidence in support of the theory I wish to 
propound. 
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Some time since I discovered that in the nestling of the common 
fowl, out of the ten developing remiges, the growth of the three 
nearest the tip of the wing was completely arrested, after a certain 
stage, until comparatively late in life. 

Here was a mystery which seemed to admit of no interpretation. 
What could be the meaning of this extraordinary fact? The key to 
this riddle was obtained through the kindness of Dr. P. L. Sclater, 
who recently placed in my hands for investigation a series of nest- 
lings of Opisthocomus cristatus, a very primitive and altogether 
remarkable gallinaceous bird. These were acquired, at the instance 
of Dr. Sclater, out of a grant from the Royal Society by Mr. Quelch, 
curator of the British Guiana Museum. For a most interesting 
account of the habits of these birds I must refer my readers to 
Mr. Quelch’s valuable paper in the Jbis for 1890. With one of the 
many strange facts contained in this essay, however, we are imme- 
diately concerned, and that is the wonderful powers of climbing, and, 
stranger still, of swimming, that the nestling seems to be endowed 
with. 

It would seem that the habits of this bird are arboreal in the 
strictest sense of the term. The young are, therefore, reared in the 
trees; but, apparently, instead of remaining in the nest until they are 
able to fly, they are in the habit, at a very early stage in their life, of 
climbing out of the nest,? it may be to gain a better coign of vantage 
whence to meet the parents returning with food, or to take refuge in 
more dense foliage to escape an enemy—sometimes the one and 
sometimes the other cause impels them to leave their home; in either 
case it is obvious that the chances of a fall are exceedingly probable. 
Now, as might have been expected, these youngsters are particularly 
capable of taking care of themselves, possessing not only enormous 
feet fitted for grasping—like the parents—but they have powerful 
auxiliaries in the shape of the beak, which is used much as 
is that of a parrot in climbing, and wings which are armed 
with large claws on the first and second digits. On turning to 
Fig. I1., Pl. III., it will be seen that the general form of the 
wing renders such a mode of locomotion quite probable, and 
may therefore be said to entirely corrobate Mr. Quelch’s statements. 
The hand is considerably longer than the forearm, the pollex or 
thumb extends beyond the level of the tip of the III. digit, and is 
provided with a large claw; the II. digit, with an equally large 
claw, is produced beyond the fold of skin running along the 
posterior border of the wing, which encloses the base of the quills. Of 
these, it will be noticed, only 1—8 have extended any distance beyond 
the wing-fold just mentioned, so that a long free finger-tip is left. 
As the bird grows and the feathers develop, the proximal ones grow 
faster than the distal, so as not to impede the freedom of the hand in 


2 This seems to be always placed over the water, and should the young by aay 
accident fall in they save themselves by swimming ; if pursued, they dive! ! 
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climbing; but as soon as the proximal feathers have increased 
sufficiently to serve to break the force of a fall, should such occur, 
the remaining distal feathers begin to develop ; at the same time, the 
hand begins to shorten, till, as will be seen in Fig. III., in the adult 
the hand has come to be shortey than the forearm, the claws have 
disappeared, the thumb no longer extends to the level of the III. digit, 
nor does the II. project beyond the posterior wing-fold, the bird now 
being able to move from one place to another by flight instead of by 
climbing. In the course of development, I imagine the species has 
managed to shorten the hand and lose the claws as soon after they 
ceased to be of assistance as possible; but/could we discover a yet 
more primitive form it is probable that we should find that the claws 
and long hand were retained throughout life. 

The common fowl, being a more recently-evolved form which 
has exchanged its arboreal for a terrestrial habit, is gradually elimi- 
nating this phase in the life-history. The hand of the nestling is still 
longer than the forearm, though not much ; but the II. digit is scarcely 
produced beyond the wing membrane and the claw has been lost 
though present in the embryo, the pollex has retained the claw, and 
extends just up to the III. digit. The arrested development of the 
quills, however, still persists, and apparently for the same period as 
that in Opisthocomus, though it has long since ceased to have any 
function. 

If we are to believe that birds have been derived from an arboreal 
ancestor, then Opisthocomus proves to be a bird of most exceptional 
interest, for it is probable that the peculiar habits of the nestling 
may be a survival of an order of things handed down from the very 
dawn of avian development. 

If these speculations have any value, will it seem too great a 
demand upon the imagination to suggest that the claws in 
Archeopteryx were of prime importance only during the nestling 
period, and that their presence in the adult may be rather due to the 
fact that they had not “had time,” so to speak, to erase them after 
they ceased to be functional, as Opisthocomus has succeeded in doing 
to-day? Possibly they may have been used by the adult on rare 
occasions, but surely it is doubtful. 

The view that my readers take with regard to this matter will 
depend entirely upon their conception of the power of flight of 
Archeopteryx. Generally speaking, it is probable that it has been 
considerably underrated. Perhaps undue anxiety to enhance the 
value of Archeopteryx as connecting link between the Reptiles and 
Birds has done not a little to warp the views of many of those who 
have expressed an opinion on the subject. Usually, if we ask for 
some sort of estimate of the flight of this ancient bird, we are 
referred to flying lizards and flying squirrels—unsatisfactory com- 
parisons. 


Judging from the relative size of the wing as compared with the 
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body, we might justly have expected something more worthy of the 
name of flight than this, though possibly it may not have been of a 
much higher order than that of Opisthocomus, which is said never to 
have been seen to take a more extended journey than that of a few 
yards at onetime. The presence of the claws, too, has done much 
to injure its reputation as a flyer—a factor, as we have seen, which 
probably ought not to have been allowed to weigh at all. 


W. P. Pycrart. 




















IV. 
Further Notes upon the Organs of Arachnids. 


- an article contributed to NaTuRAL ScIENCE (vol. iii., p. 441) at 

the end of last year, and in some previous reviews therein 
mentioned, I endeavoured to trace the light thrown by recent 
researches upon the structure and relationships of the spiders and 
their allies. Several fresh memoirs upon the subject have appeared 
during the year now passing away, and some account of these also 
may prove of interest. 

A question discussed in several of my previous reviews was 
whether lung-books or tracheal tubes are to be regarded as the older 
form of breathing organ among the arachnids. The majority of 
modern naturalists, following Professor Ray Lankester in considering 
Limulus a marine arachnid of ancient type, believe the lung-books of 
scorpions and spiders to have been formed by the inpushing or 
sinking of the gill-bearing limbs of a water-breathing ancestor, and 
the tracheal tubes found in the higher spiders and other arachnids to 
have been derived by the simplification of such lung-books. The 
opposite view is maintained by Mr. H. M. Bernard, who, considering 
Limulus a ‘* specialised crustacean,” sees in the tracheze of arachnids 
the representatives of the original series of ventral setiparous glands 
in a hypothetical worm-like ancestor, and believes that lung-books 
are a new development from the trachez. In support of this idea 
Mr. Bernard has in several recent communications (1, 2,3) announced 
the discovery in the Chernetida (false-scorpions) of a series of paired 
vestigial stigmata on all the abdominal segments behind the fourth 
(the functional stigmata leading to the tracheal tubes being found on 
the third and fourth abdominal segments). Unfortunately, however, 
this observation has been severely called in question by Dr. H. J. 
Hansen, who, in a discursive paper of considerable interest (4), 
dismisses the “ vestigial stigmata” as nothing but lyriform organs 
(see Nat. Sc1., vol. i., p. 525), of which he finds not a pair only, but two 
pairs on each abdominal segment. Mr. Bernard, in his latest paper 
on the subject (5), returns undaunted to the charge, and expresses his 
conviction that the objects under discussion are not lyriform organs. 
He admits, however, that there are two pairs of them on some 
segments, and suggests that if one series represent vanished stigmata, 
the other may be the vestiges of former spinning or cement glands. 
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But while the facts are still a matter for controversy, the construction 
of phylogenetic theories can but be speculative. 

Another order of arachnids—the Pedipalpida, or scorpion-spiders 
—is, however, brought forward by Mr. Bernard in this last paper to 
confirm his opinion. Examining dried specimens of Thelyphonide 
so that the ventral surface of the abdomen reflects the light, he finds, 
outside the muscle impressions from the fifth to the eighth segment, 
a paired series of scars, supposed to represent vestigial stigmata, and 
of areas supposed to represent the flattened vestiges of vanished 
limbs. Hence he concludes that the ancestor of the Arachnida pos- 
sessed a pair of limbs and a pair of stigmata on every segment. 
That a very remote ancestral form of the group possessed a long 
series of paired limbs, functioning as breathing organs, is quite 
possible; but the fact that in primitive living terrestrial arachnids (the 
scorpions), as well as in both living and extinct aquatic arachnids 
(Limulus and the Eurypterida), no breathing organs occur behind the 
sixth abdominal segment, renders it highly probable that in the 
immediate ancestors of the class the series had already become so far 
reduced. 

In his researches upon the Chernetida (3), Mr. Bernard has paid 
much attention to the glands. He confirms Croneberg’s statement 
that the spinning-glands are situated in the cephalothorax, wherein 
they occupy a large space dorsally, and that their ducts open be- 
hind the tips of the movable fingers of the chelicere. The peculiar 
comb-like structures on these fingers, generally known as flagella, 
are, therefore, probably used in working up the silk. The glands, 
opening by median papillae upon the second and third abdominal 
segments, which were thought by some observers to produce silk, 
are believed by Mr. Bernard to secrete cement for fastening the eggs 
together. The coxal glands have openings on the hinder face of the 
coxe of the third pair of legs. 

Opening on the first abdominal segment, beneath the genital oper- 
culum in Chernetids, are a pair of curved conical tubes, with trans- 
versely folded walls, known as “ram’s-horn” organs. These are 
said to occur only in the male, and being sometimes found evagi- 
nated, were believed by Croneberg and Menge to have a reproduc- 
tive function, although the former considered them homologous with 
the tracheal tubes. Mr. Bernard has found these structures in one 
of his specimens, and observing that they are surrounded with air- 
chambers, concludes that their function is respiratory. He natu- 
rally regards them as homologous with the tracheal tubes, and 
expresses his belief that they represent the starting-point from which 
tracheal tubes or tufts and lung-books have been elaborated. He 
would thus find here another argument for the primitive nature of 
trachez with respect to lung-books. 

In a former review in NaTurat Science (vol. ii., p. 449) I 
mentioned some well-known facts of comparative anatomy and 

















1894. NOTES UPON THE ORGANS OF ARACHNIDS. 363 


paleontology which strongly support the generally-received view that 
lung-books are the more primitive. A recent investigation (6) by 
Mr. O. L. Simmons into the development of the breathing organs of 
spiders supplies valuable embryological evidence upon the same side. 
This observer finds that in species of Theridion and Agelena the lung- 
plates arise upon the hinder surface of abdominal limbs in exact 
correspondence with the origin of the gill-leaves of Limulus, and 
that the appendage simply sinks into the abdomen without inversion 
or other complication, exactly in the way lately suggested by Dr. 
Kingsley, and figured in Naturat Science (vol. iii., p. 442). In 
tracing the development of the trachee (which in the higher spiders 
replace the hinder pair of lung-books), Mr. Simmons finds a stage 
showing folds indicative of the lung-plates, which vanish later. We 
have here, then, another link in the strong chain of evidence that 
among arachnids lung-books preceded tracheal tubes, and that they 
represent the gill-bearing appendages of aquatic ancestors. 

Two interesting cases of virgin reproduction among arachnids have 
recently been noted. Hitherto, the occurrence of parthenogenesis has 
hardly been known in the class, though instances among the other 
two great arthropod classes—the crustaceans and insects—are suff- 
ciently familiar. Now, however, M. Trouessart has (7) brought to 
light a case among the mites, and Herr Damin (8) one among spiders. 
The former observer has studied a species of sarcoptid (Syringobia) 
which infests the wing-feathers of the Redshank (Totanus calidris). 
While the bird is on its migration between its northern summer 
breeding haunts and its southern winter resorts, two kinds of 
colonies of the mite are found within the quills. The normal colony 
consists of males and females in their adult and preparatory stages. 
In the parthenogenetic colony are found specially modified females, 
incapable of impregnation but producing fertile eggs ; very rarely, a few 
abortive males are present. During the bird’s sojourn in the south the 
mites live freely upon the barbs of the feathers; when the time for 
migration draws near, three or four in the nymph stage of develop- 
ment enter the quill. According to M. Trouessart, if both sexes be 
represented among these, a normal colony will result, but if all be 
females they will become capable of virgin reproduction—a truly 
remarkable adaptation to their confined mode of life during the 
period of migration. 

The parthenogenetic spider observed by Herr Damin was a 
female of Filistata testacea, a species common in the south of Europe. 
Taken while still immature, this spider underwent two moults, and 
then, never having been in company with a male, spun a cocoon and 
laid eggs, which in due time hatched, producing healthy young. Some 
time after this, strangely enough, another casting of the skin took 
place. In connection with his observation, Herr Damin notices 
that while females of Filistata are very common, the male is ex- 
ceedingly scarce. 
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The memoir of Dr. Hansen (4), already mentioned, adds con- 
siderably to our knowledge of sense-organs in arachnids, supplementing 
in many respects M. Gaubert’s researches, already reviewed in NATURAL 
SciENcE (vol.i., p. 525). Lyriform organs were not observed by M. 
Gaubert in scorpions or in Solifugida. Dr. Hansen has found them 
on most of the joints of all the walking legs, and on two joints of the 
palps, in both Scorpio and Buthus; and also on the middle finger of 
the chelicerzee of various genera of solifugids. He has noted them, 
too, in various regions of arachnids of other orders where they had 
not been seen by M. Gaubert. In a series of ridges and furrows 
upon the inner face of each chelicera in solfugids, Dr. Hansen believes 
he has discovered a peculiar stridulating organ. He describes and 
figures many interesting varieties of tactile hairs and other sense- 
organs. A specially interesting discovery is that of two air-stigmata, 
one at the proximal and one at the distal end of each of the eight 
tibiz of the legs of Phalangium and some harvestmen of other genera. 
The existence of such stigmata on limbs is claimed by Dr. Hansen as 
unique among arthropods, and seems a special adaptation to the 
excessive length of leg characteristic of the Phalangiide. In the 
other families of the order, whose legs are relatively shorter, these 
stigmata appear to be absent. 

In his publications on arachnid morphology, Mr. Bernard mentions 
an extensive research upon the Solifugida which he has in progress. 
A study of the animals of this order, with their imperfectly fused 
anterior segments and other archaic characters, cannot fail to throw 
additional light upon the points now under dispute. Mr. Bernard 
has already issued several preliminary notes, the most interesting of 
which (9) announces the discovery of lateral eyes in these animals. 
Hitherto the two central eyes only had been observed. Two lateral 
eyes have now been found by Mr. Bernard on either side of the 
cephalothorax; owing to the great development of the chelicere, 
they seem to have travelled from the dorsal to the lateral surface. 
They appear to be degenerating, though in some cases a ganglion 
and retinal cells can be observed. 
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V. 


Anlagen. 


HEN one is studying the actual development of any organism, 
one sees, in microscopic sections,the beginnings of organs before 
these have assumed definite shape and form. In some cases, as in 
the case of the developing reproductive organs of many animals, these 
beginnings come into visibility first as three or four definite cells, 
clearly marked out from the cell-mass in which they lie, by difference 
in character which is directly visible, or by difference in character 
apparent only by difference of reaction to certain stains. In other 
cases, perhaps in the majority of cases, the beginning of an organ or 
structure, so far as visibility to us goes, is not two or three separate cells, 
but a thickening of tissue resulting from the more active proliferation 
or multiplication of cells in some definite area. For instance, in 
many vertebrates the nervous system, as it first becomes visible under 
the microscope, is a broad band or plate distinguishable under the 
microscope by the relative opacity it causes along the dorsal surface 
of the embryo. At first the whole young embryo of an animal or 
plant is, in the majority of cases, a mass of cells indistinguishable 
from each other in appearance. At various points in this mass the 
various organs come up into visibility, successively or simul- 
taneously, in definitely localised regions of the common mass of 
germinal cells. 

For these first visible appearances of organs German writers use 
the word “ Anlage,” borrowing it from its familiar use as the word 
denoting the actual concrete beginning of some operation. Thus die 
Anlage eines Gartens zu machen is not to draw out the plan of a garden 
on paper, but to make the footpaths and flower-beds. 

Starting from the objective and visible fact, that organs appear 
as visible proliferations or buds of cells in definite regions, biologists 
in many cases have carried the idea back to the invisible and 
theoretical. Some have supposed that the hereditary mass of the 
fertilised egg-cell itself is a mosaic of definitely-placed though 
invisible primitive beginnings of organs, and that the visible 
beginnings of these organs, in the embryonic mass that results from the 
division of the egg-cell, are due to the presence in such areas of the 
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invisible beginnings handed on from the egg-cell. For those who, 
like Weismann, take an extremely preformationist view of develop- 
ment, the imagined number of definite but invisible beginnings 
present in the egg-cell is very great, and these beginnings themselves 
are arranged in ordered hierarchies. But even Oscar Hertwig and 
many of the supporters of more epigenetic theories of development 
allude to the presence of definite physical beginnings in the structure 
of the egg-cell. Now the word used by Germans for these imagined 
particles of the hereditary mass is also ‘‘ Anlage.” 

There is wanted, then, an English word to express these two 
meanings, to include both the visible beginnings of organs and the 
beginnings of these as imagined before they become visible. Every- 
one who has had to translate, into English, German writings dealing 
with embryology or with biological theory has met with the 
difficulty of translating ‘“‘ Anlage”’ at a very early stage of his work ; 
and even in English writing which is not based on German originals 
the difficulty of expressing the idea has to be faced. In the search 
for an English bearer of the idea one must remember first that the 
idea is a concrete fact, not an abstract conception: what we want 
to express is a definite budding or proliferation of cells on the one 
hand; on the other, a definite particle of nuclear matter that in 
suitable conditions is able to control or cause the formation of the 
definite bud or proliferation of cells. English writers have made 
many different attempts to get hold of a suitable word. The first and 
most obvious word is “rudiment.” But, as Professor Edward 
Mark has already pointed out in a preface to his translation of Oscar 
Hertwig’s ‘“‘ Text-Book of Embryology,” rudiment is quite unsuit- 
able, because, both in English and German, precise writers have used 
it in the sense of an organ or structure which has been at one time 
more complicated that it is at present. But a reason that seems to 
be still more against its use as a rendering of the ideas connected 
with “ Anlage” is that we use rudiment most commonly as a term 
denoting structures in adult organisms, whereas ‘“ Anlage”’ is 
invariably, or almost invariably, connected with embryonic structures. 
Such words as “origin,” “beginning,” and so forth, fail to express 
the concreteness of ‘“ Anlage,” the fact that it refers almost 
invariably to objects that are either actually visible, or that have a 
corporeal existence although invisible to us. Occasionally, but very 
rarely, Weismann uses the word in a sense that has led Professor 
W. N. Parker to render it by “predisposition”; but Weismann’s 
use of it in this sense is associated with a tendency of his, especially 
noticable in ‘The Germ-Plasm,” to glide rather easily from 
the abstract to the concrete; in at least some of the cases where I 
have compared the translation with the original, it seems to me that 
his meaning would have been more clearly, if less invitingly, expressed 
by using a concrete English term for a word that in German is 
abstract only in a metaphorical sense. 
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‘“‘ Basis "and “ foundation” also are used by some writers ; but 
these are the renderings in English of the German word “ Grundlage,” 
and express the structure upon which a superstructure is “ reared,” 
not the first stage of the superstructure itself. The word “ forecast ”’ 
has been suggested by several writers, among others by Mr. E. A. 
Minchin. It would have been a word very suitable in the cruder 
days of the theory of preformation ; in ‘these days it seems to imply 
too close a connection in form between the ‘“ Anlage” and the 
organ arising from the “‘ Anlage.”’ Professor Mark, who has discussed 
the difficulties of the matter, employs the word “ fundament”; this 
is a neologism that few would have occasion to resent. I have 
myself employed the word “incipium,” but that offends Latinity, 
and fundament, incipium, and primary constitutent alike fail to 
convey the definite idea that “ Anlage”” is a growing structure in a 
growing organism, or, when it is used of nuclear particles, a structure 
of which a chief property is to grow or cause growth. The purpose 
of the present note is to suggest as an English equivalent of 
« Anlage” a word that would be intelligible to all English and German 
and French biologists, and that would be understood easily by any 
educated reader. The word I propose is “blast,” a bud or point 
of growth. The existing meanings of “blast” could cause no 
confusion, and the word would indicate equally well the visible 
beginnings of organs in the form of cells or cell-groups, and the 
hypothetical precursors of these as parts of the hereditary mass. 
The obvious existing precedent for the use of the word is the common 
acceptation of the terms “ epiblast,” ‘ mesoblast,” and ‘ hypoblast”’ 
as indicating the three great groups of cells that are formed in the 
development of all the higher animals. 

It may be objected to the term “ blast” that it would be incon- 
venient, as the epiblast, hypoblast, and mesoblast contain the 
** Anlagen”’ or “‘ blasts” of many organs and structures. But in this 
hypothetical objection there is contained what seems to me a possible 
advantage in the recognition of the term “blast” in the sense I 
suggest. The days are gone by for embryologists to see in the layers 
of cells known as the epiblast, hypoblast, and mesoblast simple 
structures of a homogeneous and equivalent nature throughout the 
animal groups, and there are many who would hesitate before the 
suggestion of homology between these groups, except in very closely- 
allied animals. In the case of the mesoblast, it has been recognised 
almost since the inception of the term that the group of cells is a 
composite group, containing derivatives from many sources, and 
containing different sets of derivatives in different animals. For a 
layer or group of cells that, in the vertebrates, includes a set of 
primitive structures, ‘“ Anlagen” or “ blasts” so varied as the primi- 
tive segments, the epithelium of the ccelom, the sexual cells, the 
epithelium of the sexual ducts and kidneys, and the beginnings of the 
connective tissues, blood-vessels, and blood, the term ‘ mesoblasts,” 
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‘«‘ middle blasts,” would be more logical and not less intelligible than 
the single term “ mesoblast,” with its misleading suggestion of homo- 
geneity. In the case of the other layers, the compositeness of the 
groups of cells is less obvious, and equally there is less reason to 
suppose that there could arise any confusion were they to retain 
the simple designations “ epiblast ” and “‘ hypoblast,” while the word 
‘biast”’ was used by itself in the sense I now suggest for it. 


P. CHALMERS MITCHELL. 





VI. 


A Portable Zoological Station in Bohemia.’ 


INCE the establishment of the commission for investigating the 

Natural History of Bohemia in 1864, it has ever been one of its 
chief objects to study the life of the lakes, ponds, and streams. So 
early as 1871 Dr. Anton Fritsch began to publish some of the results 
of his work in this direction in the Archiv of the commission ; and 
since that date much valuable research has been accomplished both 
by Dr. Fritsch and other authors. For nearly twenty years, however, 
the task could only be undertaken in a very unsystematic and 
spasmodic manner. There was no provision for making observations 
on fresh material on the spot. Dissections and microscopical work 
could not well be done in the open air, and it was impossible always 
to find a convenient and quiet cottage near the various pieces of 
water where the naturalist could temporarily take up his abode. 
Moreover, it was difficult to extend the period of collecting at any one 
spot, and to examine the fauna and flora under varying conditions. It 
therefore appeared to Dr. Fritsch, who was foremost in directing the 
undertaking, that a small movable laboratory might be constructed 
at very little cost to obviate all difficulties; and by the summer of 
1888 a convenient portable hut was eventually obtained. Thus was 
inaugurated on a small scale the systematic study of the fauna and 
flora of the European lakes, which has since been carried on more 
exhaustively elsewhere, and which led to the establishment of the 
well-known station on the Lake of Plén (Holstein), opened by Dr. 
Zacharias in 1892. 

The Dutch had already constructed a small portable station for 
the study of the life on the coast of Holland, and Dr. Fritsch 
arranged his building on much the same plan. A view of the exterior 
is given in Fig. 1, and of the interior in Fig. 2. The structure is of 
wood, consists of about 80 parts, and has a total weight of 1,000 kilo- 
grammes. It can be erected in two hours and a half, pulled down in 
one hour anda half. The floor space is 12 square metres, and on 

1 Untersuchungen iber die Fauna der Gewasser Béhmens.—IV. Die Thierwelt 
des Unterpocernitzer und Gatterschlager Teiches, als Resultat der Arbeiten an der 
iibertragbaren Zoologischen Station. By Professor Dr. Anton Fritsch and Dr. V. 
Vavra. Archiv. d. naturw. Landesdurchforschung von Béhmen, vol. ix., no. 2, 1893 


(1894). [This work is well illustrated, and we are indebted to the authors for the 
loan of the four photographs here reproduced. ] 
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the northern side there are two windows, of which the shutters fall 
inwards and form two large work-tables (Fig. 2). At night, or when- 
ever required, these shutters can be turned upwards and the apartment 
readily converted into a sleeping room. The walls are conveniently 
fitted with shelves and hooks, and there is a small stove for warming. 

The fishing apparatus is shown in the third photograph (Fig. 3). 
In this figure, no. 1 represents the net for surface-captures, made of 
thick silk, with two rings of 20 cm. diameter (one brass, the other 
cane), and one ring of 10 cm. diameter fixed to the neck of the bottle. 
No. 2 is a net on a bamboo rod for shore fishing and for depths of 








Fic.‘2.—View of the Interior of the Bohemian portable Zoological Station. 


one metre. No. 3 represents a deep net with a simple arrangement 
for closing at any given moment. It consists of two parts 30 cm. in 
length, with an inner conical part leading to the bottle. No. 4isa 
net for dredging mud. Nos. 5 to 8 are respectively a measure, 
thermometer, and two metal sieves for washing mud. No. g is a 
weight used in measuring depths, and no. 10 is a holder for glasses. 
Nos. 11 to 13 will be recognised as an aquarium and water-cans, 
while no. 14 is a plan of a lake. A common small hand-net is also 
used, and thereis a light boat for the service of the station, but these 
are not shown in the illustrations. 
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Thus equipped, Dr. Fritsch’s portable Zoological Station has 
done good service ; and when it appeared necessary to remove it to 
the south of Bohemia in 1892, the incomplete researches on the 
Unterpocernitz Lake were regarded as so promising that the local 
landowner, Baron Bela Dercsenyi, was induced to erect a permanent 
station on its shore on a somewhat erlarged scale. A photograph of 
the building due to the baron’s generosity is reproduced in Fig. 4. 
It was handed over to the Bohemian Commission in July, 1892, and 
a large part of the report on which this article is based is occupied 
with the results of work accomplished here. In the permanent 
station there is a small second chamber which can be used for meals 
and sleeping accommodation ; but the laboratory itself is arranged 
much as in the portable hut already described. 

Progress in researches of the nature undertaken in these stations 
is necessarily slow, and the time has scarcely arrived to utilise 
the results in general deductions. Drs. Fritsch and Vavra, in the 
report now before us, are content to present a well-illustrated synopsis 
of the fauna and flora of the Unterpocernitz and Gatterschlag Lakes, 
merely alluding to the wider problems which remain to be solved. In 
the systematic list there are notes on the varieties of each species, its 
time of appearance, and normal circumstances of growth; and many 
of the illustrations are original. We congratulate the naturalists of 
Bohemia on their enterprise, and heartily wish them the success they 
deserve. ‘We only regret that we cannot yet chronicle any similar 
work in our own more highly-favoured land. But one can hardly 
hope for any extension of our energies to freshwater, while the study 
of marine biology remains in the unpromising state to which we 
allude in our “‘ Notes and Comments” for this month. 








SOME NEW BOOKS. 


Tue AGENCY oF EXTERNAL INFLUENCES IN DEVELOPMENT. 


AEUSSERE EINFLUESSE ALS ENTWICKLUNGSREIZE. Von August Weismann, 
Professor in Freiburg i. Br. Jena: Verlag von Gustav Fischer, 1894. 


Tue EFFect OF EXTERNAL INFLUENCES ON DEVELOPMENT. The Romanes Lecture, 
1894. By August Weismann, M.D., Ph.D., D.C.L., Professor in the University 
of Freiburg in Breisgau, with annotations by the Author. London: Henry 


Frowde, Amen Corner, E.C. Oxford: Clarendon Press Depository, 1894. 
Price 2s. 


WE have before us Dr. Weismann’s lecture, published by the 
Clarendon Press, and purchased by ourselves, and the German edition 
sent us with the usual courtesy of the German publisher. The 
preface in the two editions is slightly different. Both contain a kindly 
and appreciative reference to the late Professor Romanes. The 
German preface calls attention to an additional note added at the 
end of the German text, and dealing with some of the matter contained 
in Hertwig’s ‘“‘ Preformation or Epigenesis,”” an account of which 
has recently been published in NaTurat ScIENCE. 

The German text is the original from which the translation was 
made by Mr. Gregg Wilson. It certainly serves to show that 
Professor Weismann is not so oblivious of the agency of external 
influences in development as Oscar Hertwig implies in his recent 
criticism. It deals, not with the whole field suggested by the title, 
but specially with the agency of certain external influences that 
call into activity varied constituent parts in the process of 
development. It is, then, in no measure a withdrawal from 
the preformationist position. It is an argument to show that many 
external influences that have been supposed to affect the process 
of development as direct causes in the epigenetic sense, that 
in fact have been supposed directly to stamp certain characters 
upon organisms, stamp these characters not directly but by calling 
into activity latent but existing constituents of the germ-plasm. As 
was explained in his book, Weismann believes that in the germ-plasm 
that gives rise to the organism there are present many sets of parts, 
each of them capable of producing the whole organism. In the 
actual development, when the germ-plasm is disintegrated into the 
separate parts or determinants which control the production of 
the separate variable parts of the animal, for each separate indepen- 
dently variable part there are many determinants present, and hence a 
struggle ensues between these as to which of them shall acquire the 
mastery and guide the growth of the organ in question. When the 
environment seems to have an important direct effect, Weismann 
believes that it is, so to speak, merely interposing in the struggle 
between the determinants, egging on some of them that otherwise 
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would have been vanquished or might have remained dormant, and 
preventing others from acquiring the control that otherwise would 
have fallen to their lot. 

He expounds and enlarges Roux’s theory of intra-selection. If 
an individual development were predetermined in every detail, it 
could no more produce an organism fit for life than, as Roux has aptly 
put it, “‘would a commander be victorious, who, instead of giving 
general instructions to his chief officers as to the placing and move- 
ment of their troops, should in advance issue detailed orders for the 
conduct of everyone down to the lieutenants, or even to each private 
soldier. The influences which encounter organisms during their 
development are never exactly similar, and to adapt themselves to 
these, the organisms must have a certain amount of freedom.” The 
necessary freedom is given by intra-selection, for that “ effects the 
special adaptation of the tissues to special conditions of development 
in each individual.” 

Taking the special case of colonial insects, in which there are 
males, females, and neuters, he elaborates an argument to show 
that the direct effects of poor nutrition are not sufficient to account 
for the differences between neuters and females, but that ‘the poor 
nourishment acts as the stimulus for the latent primary constituents 
for the workers in the germ-plasm, not only for those in the ovary, 
but also for those of all characters by which the worker is distin- 
guished from the queen.” 

The origin of these materials on which intra-selection and the 
stimulus of external agencies act, Weismann refers to variations in 
the germ-plasm. 


THe DEVELOPMENT OF THE IDEA OF EVOLUTION. 


From THE GREEKS TO Darwin: An Outline of the Development of the Evolution 
Idea. By Henry Fairfield Osborn, Sc.D. 8vo. Pp. 260. New York and 
London: Macmillan & Co., 1894. Price gs. nett. 


Tue Columbia University of New York has decided to issue a series 
of small volumes on Biology, under the editorship of Dr. Osborn, 
the Da Costa Professor of Biology. It is not to be a library of 
elementary text-books in the ordinary sense of the term, but to 
consist chiefly of works dealing with certain fundamental problems 
which will concern students who have passed beyond preliminaries. 
With this aim it is therefore appropriate that the first volume of the 
series should relate to the history of the philosophy of the subject. 
We are glad now to welcome such a work from the pen of Professor 
Osborn, who has industriously compiled a most interesting and useful 
treatise. It is based partly upon a course of lectures delivered at 
Princeton in 1890, partly upon another course delivered last year in 
New York. 

Professor Osborn’s treatment of the subject, though largely 
following in the lines of previous authors, differs from preceding 
attempts in exhibiting more continuity. He shows more clearly 
than has hitherto been done that the growth of the idea of evolution 
has been continuous from the efforts of the earliest Greeks to the 
views of the present day. He carefully follows the broad idea of 
Evolution as a natural law, and traces back the birth and develop- 
ment of each of its parts, while constantly keeping in mind the 
changing environment of knowledge and prejudice. As a treatise 
for the advanced student before entering upon special reading and 
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research, it would indeed be difficult to imagine one more fairly 
balanced; and the Professor has been singularly successful in empha- 
sising the salient points. 

Evolution, as a natural explanation of the origin of the higher 
forms of life, succeeded the old mythology in Greece, and first 
developed from the teachings of Thales and Anaximander (B.c. 611- 
547) into those of Aristotle. This great philosopher had a general 
conception of the origin of higher species by descent from lower 
species, and he even stated the theory of the Survival of the Fittest, 
though rejecting it as an explanation of the evolution of adaptive 
structures. He also believed that there was no fortuity in 
Evolution, but that the succession of forms of life was due to 
the action of an internal perfecting principle originally implanted 
by the Divine Intelligence. In short, the ancient Greeks, with 
Aristotle as their most brilliant genius, had already discussed the 
problem of life from three points of view —had enquired whether 
Intelligent Design is constantly operating in Nature, whether Nature 
is under the operation of natural causes originally implanted by this 
mysterious Design, or whether it is governed by natural causes exclu- 
sively due to the laws of chance from the very beginning. 

During the long Middle Ages the theory of Evolution made no 
advance, and even in the end retrogressed. Subsequently the rigid 
conceptions and definitions of species developed in the rapid rise of 
systematic Zoology and Botany were grafted upon the Mosaic account 
of the Creation, establishing a Special Creation theory for the origin of 
each species. Later still, when it was discovered from Paleontology 
that species of different kinds had succeeded each other in time, the 
‘* Special Creation” theory was again remodelled to cover a succession 
of creations extending down almost to the present day. Thus an 
ecclesiastical dogma developed into a pseudo-scientific theory full 
of inconsistencies, but stoutly maintained at the time by leading 
zoologists and botanists. 

In the seventeenth and eighteenth centuries three classes of 
writers contributed more or less directly to the foundation of the 
modern study of Evolution. First, there were the industrious 
naturalists collecting facts; secondly, the speculators who still held 
many of the false Greek notions; and thirdly, the great Natural 
Philosophers, of whom Bacon, Descartes, and Leibnitz are 
examples. Of these it is curious to note that the third class did 
most towards facilitating modern progress. They clearly perceived 
that the point to which observations should be directed was not 
the past but the present mutability of species, and further, that 
this mutability was simply the variation of individuals on an ex- 
tended scale. In short, these philosophers recognised the gradations 
of type, the facts of variation, and the bearing of these facts on the 
production of new specics ; they even noted the analogy between the 
artificial selection practised by man in producing new forms of plants 
and domestic animals and the production of new forms in Nature. 
At the same time, it must be added that the Evolution of Life was 
only made a very subsidiary element in the System of Philosophy 
they established. 

Coming to later times, Professor Osborn deals very fully and in 
general fairness with the respective claims of modern evolutionists. 
His opinion of Treviranus is less high than that commonly held, and 
he attempts to assign a very definite position to Erasmus Darwin. 
The concluding section of the book, however, contains more familiar 
matter than the preceding chapters, and it is unnecessary here to 
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reproduce an outline of the history. We have merely tried to give a 
general idea of the scope of the volume, which will be welcomed by 
all who have not the time or opportunity to refer to the original works 
on which it is based. We need only add that those, too, who desire 
to study the subject more deeply will find the bibliography at the end 
a useful guide. 


Tue Great Ice AGE. 

THE GREAT IcE AGE, AND ITs RELATION TO THE ANTIQUITY OF MAN. By James 
Geikie, LL.D., D.C.L., F.R.S.,etc. Third edition. Largely rewritten. London: 
Edward Stanford, 1894. Price 25s. 

Tuis is a book which, in my view, ought not to have been written. 
When Mr. James Geikie, in 1873, published the first edition of his 
“Great Ice Age,” it was welcomed by every geologist as a laborious, 
ingenious, and able argument in favour of a position which was 
widely held. It contained abundant proofs that its conclusions were 
based on a wide induction, and whether they were right or wrong, 
whether they were ephemeral or likely to live, it made no difference 
to sensible men, who know that most theories are tentative and that 
it is always a supreme advantage to have even an extravagant theory 
worked out by an able man. 

When, after twenty years, Mr. Geikie brings out a new edition of 
his work, largely rewritten, we expect from him, not merely in his 
capacity as an experienced geologist, but as the occupant of an 
influential chair in the University of Edinburgh, and responsible for 
teaching many young men, that he shall have carefully read and 
discussed the various objections which have been urged against his 
facts and his conclusions, and that he shall either answer them or 
frankly say that fresh light has modified old views. Such a work 
would have been of great advantage to us all and would have 
enhanced Mr. Geikie’s reputation where, I suppose, he chiefly wishes 
it to be enhanced, namely, among the younger geologists whose day of 
triumph is not yesterday or to-day, but to-morrow. 

Instead of this, what have we? In the first place, a parade of 
authorities which is really most misleading. Names there are in 
abundance, some with reputations and some without, but they are 
virtually all on one side. Of the men quoted and the men whose 
views are alone considered, some were long ago committed to the 
same views, and others belong to an official school having an official 
creed to maintain. What use, therefore, is such a book to anybody ? 
Who is likely to buy it, or read it, or to learn anything from it, except 
the unwary amateur, who will not realise that almost every position 
maintained by Mr. Geikie has been controverted, and that a large 
part of his arguments are nearly as obsolete as the geological science 
of De Saussure and De Luc? 

Mr. Geikie declines to traverse the unwelcome literature where 
the history of the glacial theory is written. The consequence is that 
very many so-called discoveries chronicled by Mr. Geikie were made 
by men long ago, whose work ought to have been recognised. 

There is also a great deal of modification of old views, and of 
climbingdown. How much, only those will realise who take the pains 
to carefully compare the two editions; but instead of this being 
frankly and openly confessed, it is disguised under a specious form 
of rhetoric. 

Thus Mr. Croll, who was the Deus ex machina of the first two 
editions, the inspired prophet who had solved everything, and against 
whom it was almost treason to argue, is treated very differently in 
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the present one. The chapter on the molecular theory of glacial 
motion is cancelled. This is peculiarly gratifying to me. For years 
I have been trying to champion Forbes’ theory of glacial motion, and 
have written a great deal on the subject. I have always deemed it 
to be the pivot of any possible glacial theory. When Mr. Geikie 
brought out his previous edition he brushed Forbes’ theory aside as 
impossible, and devoted many pages to a theory invented by Croll, 
which has been the amazement and amusement of many of us, 
namely, the molecular theory of ice motion. This is now thrown 
over without a word. Forbes’ theory is completely accepted, and 
one of the old masters justified. So far,so good. And yet Croll was 
right. He wanted ice to do some wonderful things which a viscous 
body will not do. Forbes’ ice—the ice we all know and can 
experiment upon—was no use to him. He had, therefore, to invent 
a special ice of his own. His scholar, Mr. Geikie, wants to do Croll’s 
work with Forbes’ tools. Assuredly, to change my metaphor, the 
old wine cannot exist long in the new bottles. Let us proceed, 
however. The chapters on cosmical changes of climate are now 
condensed and remitted to a short concluding chapter, with an 
ominous change in its heading—it is now entitled ‘‘ Cause of 
the Glacial Period ’’—and to foot-notes full of ambiguous surrender. 
We are even told that if Mr. Croll’s views happen to turn out to be 
wrong, still Mr. Geikie’s geological conclusions will remain. All this is 
very curious—curious rather as a study of human nature than of science. 

Let me next refer to one or two critical instances of Mr. Geikie’s 
method of ignoring his opponents and critics. He devotes two 
considerable chapters to the vexed question of the origin of rock 
basins and mountain lakes. In this he repeats the kind of arguments 
which Ramsay long ago published, and he largely quotes from 
Mr. Wallace, who is a distinguished zoologist, but whose reputation 
in geology has still to be made. Will it be believed that not a word 
of any kind is said about the arguments on the other side, urged by the 
Duke of Argyll and Mr. Bonney, both ex-presidents of the Geological 
Society of London, nor of those of Mr. Spencer, who is in the very first 
rank of American geologists, which arguments have simply pulverised 
the whole theory of glacier erosion of such lakes? It is literally one 
of the most impertinent incidents in all my experience of literature, 
that Mr. Bonney’s elaborate memoirs on this subject, directly aimed 
at Mr. Wallace and Mr. Geikie himself, should be completely ignored 
—Mr. Bonney, who has probably spent as many months in exploring 
the handiwork of ice in Switzerland and Norway as Mr. Geikie has 
spent days, and who has inductively analysed this particular problem 
with great sagacity and experience on the spot, where the lessons can 
be really learnt, and not by a process of deduction from impossible 
mechanical data. 

In regard to the astronomical theories of an ice age as urged 
by Croll and Sir Robert Ball, we are treated to a vréchauffé of 
old arguments which have been riddled through and through, not 
merely by geologists, but by mathematicians and astronomers, like 
Mr. G. Darwin, Mr. Meach, in America, and, lastly, by Mr. Culvewell, 
who at the British Association at Oxford assuredly gave a final 
quietus to the whole subject in an analysis of its conditions, whose 
force was acknowledged by Sir R. Ball himself. Not a word is said 
of all this, but the ingenuous youth of Scotland is led to believe that 
the position is still intact, and that there is still something to be said 
for astronomical cycles causing climatic revolutions in the earth. 
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On the question of antarctic ice, Mr. Geikie, following Croll and 
ignoring all that has been written by Lord Kelvin and others, 
actually postulates a depth of 12 miles of ice as a probability. As if 
ice under such a pressure would not crush and liquefy and flow away, 
and as if the accumulated evidence of all the explorers available did 
not go to show that the antarctic ice has, in fact, a very moderate depth. 

Next, take the question of Greenland and its contour, upon 
which a good deal depends. We are again treated to the story of 
Greenland being a mass of islands, most of them low, which are 
supposed to be covered with a stupendous mound of snow and ice. 
All the work of the Danish exploring expeditions in mapping out the 
Nunatakker, and going to show that the great island is in reality a 
high plateau, is ignored in favour of Mr. Geikie’s old view. This 
is now supported by an obitey dictum of Mr. Nansen, who is not a 
geologist, and whose dictum is as conclusive as that of any other 
traveller who infers the depth of a deposit from the appearance of its 
surface. As a matter of fact, it is as easy to know what depth 
a snow mass is from walking over it as it is to know the depth 
of the ocean from sailing over it, or the contents of a pie from 
an inspection of its crust. Nor, again, in what is said about 
the glaciation of Greenland, is any reference made to the proofs 
recently afforded by Danish botanists that the flora of Greenland, 
instead of pointing to its recent emergence from much more glaciated 
conditions, points exactly the other way. 

Again, take the question of a ground-moraine, the invention of 
an ingenious Frenchman, who had probably never seen a glacier, and 
the main buttress of many geologists who have never seen glaciers 
either. This particular postulate is used with the greatest confidence 
and assurance, as if it had ever been proved or even admitted. 
Mr. Bonney has, in this instance again, shown what a fantastic postu- 
late it is as usually quoted. But it does not need Mr, Bonney’s 
assurance. Anyone who has carefully examined glaciers at work in 
Switzerland and Norway can judge for himself as to this monstrous 
invention. Where is anything like the supposed ground-moraine 
being formed by ice now? How is it possible to explain its formation 
by any mechanical theory? Ofcoursenot. Glacial streams sometimes 
form a layer of rounded boulders, and sometimes, very locally, small 
beds of stratified sand; but how can we suppose that ice, whose 
qualities are pretty well-known, can, under the enormous pressure of 
5,000 or 6,000 feet, actually move under its foot masses of 500 or 
600 feet deep of soft beds (in many cases of sorted beds)? The same 
ice which, when it has moved scores of miles from its original home, 
is supposed to have such erosive power that it can scoop out great lakes, 
and such momentum that it can travel up-hill for hundreds of yards! 
yet this ice is not only to thus carry wnder its foot these beds, but to do 
so without breaking the shells sometimes present in it, and without 
kneading the assorted beds into a heterogeneous mass of boulders, 
clay, and sand. Assuredly the ice referred to is Saturnian ice and 
not Mundane. As assuredly the head of the Geological Survey of 
Scotland ought either to substantiate his postulate by some rather 
more reasonable arguments or leave it to the followers of Swift and 
of Rabelais. 

Again, as to subglacial water. All kinds of things are postulated 
of it. For instance, while water running in rivers runs according to 
gravity, and follows valleys and watercourses in a rational way, 
subglacial waters are supposed to have been quite indifferent to the 
contour of the country, and to have gaily travelled over hill and dale, 
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sorting the clays from the sands, and arranging the eskers and 
drumlins in places where it is impossible to understand how any water 
could flow at all, and to have flowed, not in the form of streams but 
sheets of water. The position would be laughed out of court at once 
if applied to subaérial streams and rivers, but when they are buried 
under ice anything seems possible. 

Lastly, the old Norwegian ice-sheet is trotted out, and nothing 
said of the arguments and facts collected by Pettersen and Kjerulf in 
Norway, and by Mattieu Williams and Bonney and others in 
England, showing that the whole thing is a dream. 

I have merely quoted a few samples of the kind of geology which 
may be found in this book. They are only samples. Every chapter, 
and almost every paragraph, contains similar prz-Baconian logic, 
and if I had room I might go on for ever. 

One word in conclusion, which is personal and necessary. It 
would, in fact, be impossible for me to sign this article without 
mentioning it. In referring to the works ignored by Mr. Geikie, I 
have preferred to refer to those of better men than myself; but I am 
bound to say that I cannot quite ignore myself. I have written 
two fat volumes and a great many papers on the subject chiefly in the 
Geological Magazine, and others, in Nature, both of them publications of 
high reputation. In them I have examined, with courtesy and with 
such pains as I was capable of using, nearly every position main- 
tained by Mr. Geikie, and have had the advantage of the support of 
most responsible critics who have at great length reviewed my books in 
the best reviews, and of many distinguished private critics both physicists 
and geologists. I had a right, therefore, to expect that some attempt 
would have been made to meet my objections. It is no use in these 
days supposing that the democratic wheels of Science are going to 
spare the self-sufficient, and the self-engrossed, and the self-opinionated. 
Every man whose work is to live must face his critics with frankness 
and with pains, if the criticism is courteous and rational ; and those 
who will not do so, but go on repeating old wives’ tales that have 
been exploded long ago, will find that the tide has mercilessly swept 
away the sand-heaps they have built. With these unsubstantial 
buildings may also go, if we have no care, reputations that are based 
on something better than the truth of certain theories, namely, long 
and devoted labours like Mr. Geikie’s in the field. 

Henry H. Howortn. 


A Rare Book on AMERICAN ZOOLOGY. 


A REprINT OF THE NortH AMERICAN ZoOLoGy. By George Ord. Being an 
exact reproduction of the part originally compiled by Mr. Ord for Johnson and 
Warner, and first published by them in their Second American Edition of 
Guthrie’s ‘‘ Geography,” in 1815. Taken from Mr. Ord's private, annotated 
copy. To which is added an appendix on the more important scientific and 
historic questions involved. By Samuel H. Rhoads. Published by the Editor, 
Haddonfield, New Jersey, 1890. Pp. x., title page, pp. 290-361, and appendix 
pp. 1-52, and ‘‘ index to whole volume,” pp. 53-90. With a portrait of Ord. 
Price $3. 


Ir is perhaps hardly an exaggeration to say that no person on this 
side of the Atlantic has ever seen Ord’s “‘ Zoology.” The book is as 
well-known by name among mammalogists as Linnzus’s “ Systema 
Nature,” on account of the endless controversies relative to the 
nomenclature of the grizzly bear. In all discussions on the relation- 
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ships and nomenclature of that animal, Ord’s “ Zoology”’ has been 
quoted. Baird cited a copy of the work in 1857 as ‘* exceedingly rare,” 
and Coues refers to an imperfect volume as “the only copy I ever 
handled.” The history of the ‘* Second American Edition ” of Guthrie’s 
‘‘ Geography,” in which publication Ord’s memoir appeared, is involved 
in obscurity. Both Baird and Coues used the copy in the possession 
of the Philadelphia Academy of Sciences, but that copy has 
mysteriously disappeared. The only other recorded copy has been 
unearthed by the diligence of Mr. Rhoads, who learned that Ord had 
presented a quantity of books and papers to the Philadelphia College 
of Physicians. On enquiring at the College, it was not found in the 
library, but information was forthcoming that Dr. J. Solis Cohen had 
purchased from the College a number of books that were not con- 
sidered to come within the scope of the library. Dr. Cohen made a 
search among his books, and, to the joy of the enquirer, found not only 
a perfect copy of the work, but Ord’s own copy containing marginal 
pencil notes on the zoological portion. Zoologists owe, therefore, a 
debt of gratitude to Mr. Rhoads for his painstaking search, and to 
Dr. Cohen for permitting the reprinting of so rare and interesting a 
treatise. 

Owing to the worn and imperfect condition of the type, a photo- 
graphic reprint was impracticable, but judging from the evident care 
and pains taken by Mr. Rhoads we feel no hesitation in accepting this 
as a faithful reprint of the ‘‘ Zoology.” Ord’s name does not appear, 
and the editor of the ‘‘ Grammar’”’ says, ‘‘ the modesty of its author 
forbids a personal acknowledgment, which the editor would have the 
highest satisfaction in making.” But that Ord was the author there 
is absolutely no doubt, and to him belongs the credit of priority of 
nomenclature for numerous American animals. 

The “Zoology” commences on p. 290 of the “‘Grammar,” with a 
brief note to say that the author has arranged the orders and genera 
according to Turton’s edition of Linnezus. Pp. 291, 292 are occupied 
with a list* of the animals, of which both the common and binomial 
designations are given, and it is on p. 291 that the name Ursus 
horribilis (Grizzly Bear) occurs. Pp. 293-313 are devoted to notes and 
observations on the mammalia given in the list, but no scientific 
descriptions are attempted. The list* of American birds occupies 
pp. 315-319, and the next thirty-six pages are devoted to notes and 
observations similar to those given on the mammals. A list* of 
amphibia occurs on p. 357, and after a few notes on these, the fish 
-_ remaining orders of animals are dismissed in about a page 
of text. 

In the appendix which Mr. Rhoads has added to the work, he 
has been assisted by Dr. Coues, Mr. Witmer Stone, and Professor 
Cope, and the result appears to be an excellent and careful digest of 
the nomenclature of the animals quoted by Ord and a valuable 
addition to American zoological literature. 

The new names proposed by Ord are here given; those printed 
in italics apparently hold good :—Vespertilio americanus; V. rubra ; 
Viverra albus; Mustela hudsonius; Uvsus horvibilis (stands if 
specifically distinct); Mus tuza; M. cinereus; M. canadensis; M. 
pennsylvanica ; Arctomys ludoviciana; A. columbianus; Sciurus pennsyl- 
vanica ; S. hiemalis; S. carolinensis; S. labradorius; Antilope ameri- 
canus; Ovis montanus; Vultur columbianus; Falco czesius; Picus 


* These lists (the only part of scientific value) did not occur in any other 
editions, 
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montanus; Phasianus columbianus; Tetrao fusca; Sterna philadelphia ; 
Larus delawarensis; Anas columbianus. The reptiles given in ‘‘ Amphibia” 
under new names are, Professor Cope says, “either synonyms or 
unidentifiable.” Mr. Rhoads has published in the American Naturalist, 
June, 1894, pp. 523-526, a summary of changes in nomenclature 
proposed, and to this the critical reader is referred. 

A few errata are carefuliy inserted on p. 52, and an index of over 
4,000 entries enables ready reference to any names used either in 
Ord’s work or Rhoads’ appendix. C. D. S. 


Deep-Sea Deposits. 


CaRTE DES SEDIMENTS DE MER PROFONDE, avec notice explicative. By John 
Murray and A.-F. Renard. 8vo. Pp. 45 and map 43 by 25cm. Bruxelles: 
Société Belge de Librairie (Société Anonyme), Oscar Schepens, Directeur, 16 
rue Treurenberg, 1894. Price 2 fr. 50. 


Tuose who are fortunate enough to possess the first number of 
NATURAL SciENCE will find therein a long review of the ‘‘ Challenger” 
Report on Deep-Sea Deposits. The pamphlet now before us is 
practically an epitome of the contents of that volume by its authors, 
and is published so as to bring within reach of all the main facts and 
results detailed in the Report. 

The text appended to the present map, which appeared originally 
in the Bulletin de la Société belge de géologie, vol. viii., 1893, consists 
of a concise summary of the various types of sediment distinguished 
by the authors, exclusive of the micrographical and chemical details 
and theoretical considerations provided in the bulkier Report. It 
presents all the facts on which are based the construction of a sub- 
marine geological and mineralogical map. 

The descriptions commence with the nature of the deposit (red- 
clay, blue-mud, globigerina ooze, radiolarian ooze, etc.), and follow 
with a general determination of the macroscopic characters of the 
deposit. The sediments were treated with hydrochloric acid, and 
both the soluble and organic contents are given. The residues, after 
washing, were sorted into three groups, which are given under the 
headings of Siliceous organisms, Minerals (particular minerals and 
rock fragments), and Amorphous matter. 

The pamphlet concludes with a chapter on the geographical and 
bathymetrical distribution of deep-sea deposits. The map, which is 
clearly coloured, shows at a glance the depths of the oceanic areas in 
brasses (100 brasses = 183 métres), the lines of depth being drawn at 
100, 500, 1,000, 2,000, 3,000, 4,000, and deeper than 4,000 brasses ; 
and the deposits are coloured and defined as muds and coral sand, 
globigerina ooze, diatomaceous ooze, radiolarian ooze, pteropod 
ooze, red clay, and blue muds. 

The information about deep-sea deposits thus presented in so 
convenient a form cannot fail to be of the greatest service. 


THE FISHERIES OF THE MEDITERRANEAN. 


Les PECHERIES ET LES Poissons DE LA M&DITERRANEE (Provence). By Paul 
Gourret. 16mo. Pp. 360 with 109 figures. Paris: J. B. Baillitre & Sons, 
1894. Price 4 fr. 


Tuis little work, by the sub-director of the Zoological Station at 
Marseilles, forms a volume of Messrs. Bailliére’s Library of Useful 
Knowledge. It is an interesting treatise on the fishes and fisheries of 
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the Mediterranean, well written and profusely illustrated, and likely 
to be of value, not only to the specialist, but also to the general reader 
desiring some authentic information on the subject of which it treats. 
The first part deals with the various fishing stations, giving an account 
of the configuration of the coast, the nature of the sea-bottom, the 
depth of the water, and the winds and currents. The second part 
relates exclusively to appliances, is especially well illustrated, and 
occupies by far the greater portion of the book. The third and fourth 
parts explain the influence of surrounding conditions on the distribu- 
tion and varying abundance of the different fishes of economic value, 
and detail the precautions necessary for the successful protection of 
the fishing industry in Southern France. The final chapter gives an 
admirable list of the fish-fauna, including the scientific and popular 
names of each species, together with its habitat, abundance or rarity, 
and modes of capture. 


Tue Fora or NEBRASKA. 


FLorA OF NEBRASKA. Edited by the Members of the Botanical Seminar of the Uni- 
versity. Introduction; and Parts 1 and 2. Pp. 128, plates 36. Published by 
the Seminar, Lincoln, Nebraska, U.S.A. Price $1 per part. 


Tue botanical Seminar of the University has undertaken the publica- 
tion of a complete “‘ Flora of Nebraska,” to be issued in twenty-five 
parts by subscription at the rate of one dollar per part. Each part 
will be the work of a specialist, and will be in the nature of a mono- 
graph of the group under consideration. The parts first to appear 
will deal with groups of which the literature is so diffuse as to be 
inaccessible to all save those who have constant access to the botani- 
cal library of the University. These will also be the more profusely 
illustrated. This is a great point in the new publication, and results 
in the disposal of three-fifths of the whole work on the cellular plants, 
representing fifteen parts, while nine are devoted to the few vascular 
cryptogams and the flowering plants. Number twenty-five will con- 
tain a catalogue or check-list, and also a list of host-plants of fungi. 
The aim of the Seminar is most commendable, and we wish them 
success in their project; the “lower plants” generally receive but 
poor treatment in a flora, and their study in consequence is neglected. 
Parts 1 and 2, which have been issued together, augur well for the 
usefulness of the work; part 1 (Protophyta to Phycophyta) is by 
Alton Saunders ; part 2 (Coleochetacee to Characez) by; Albert F. 
Woods. Professor Bessey supplies an introduction to the whole. 
A propos of the introduction, the plan is adopted of replacing the 
familiar term order by family, while the former represents the tribe of 
Hooker and Bentham. For instance, the polypetalous dicotyledons 
are subdivided into the orders Thalamiflore, Disciflore, and Calyci- 
flor, the old cohorts becoming suborders, while the old natural 
orders are families. It would be a great advantage if systematists 
could agree on the terms to be applied to the various subdivisions ; 
the want of a uniform code is very confusing to the student, who can 
never be quite clear what is meant to be conveyed by the chance 


mention of a given term. 

THe GEoLocicaL SuRVEY OF THE UNiTeD KinGpos.! 
Tue Report of the Director-General of the Geological Survey has 
recently been issued for the year ending December 31, 1893. This 


1 See Report of the Scl—ENcE AND ART DEPARTMENT for 1893, published by H.M. 
Stationery Office. 
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shows an excellent record of work done, and due credit is given to 
the admirable weather which permitted a survey of 200 square miles 
in excess of that surveyed in the previous year. 

Nine new sheets of the one-inch map of England and Wales 
were issued during the year in two editions (Solid and Drift), while 
forty-nine MS. coloured copies of the six-inch maps have been 
completed and deposited in the office for public reference. 

In the record of field work we find that Mr. Fox-Strangways 
has revised the mapping of the Charnwood Forest area, and deter- 
mined the overlap of the New Red Marl. The contact of the 
eruptive rocks with the altered strata has also been observed at 
Badden Wood and Garenden, while much detail has been ascertained 
of the topography of the land that sank beneath the Keuper Sea. 
Mr. Lamplugh has been engaged in studying the ‘‘ Skiddaw Slates” 
of the Isle of Man, but has as yet not obtained any clear idea of the 
succession. He has obtained a few obscure organisms from the 
slates, but nothing of any paleontological value. The red sandstones 
to the north of Peel have, however, yielded more tangible evidence, 
and the corals found, though specifically indeterminable, seem to point 
to Upper Silurian or Devonian age. 

In the Devonian area, the presence of Entomides near Tor Point 
establishes the presence of Upper Devonian rocks to the west of 
Plymouth Sound, while the Plymouth district has been brought into 
connection with those of Newton Abbott and Torquay. 

Messrs. Strahan and Gibson have completed sheet 249 of the 
one-inch survey of the South Wales Coal-field, and sheets 232 and 263 
are in progress. By tracing the outcrops of certain coal seams, 
Mr. Strahan has ascertained approximately what part of the Pennant 
Rock forms the surface of the ground of the anticlinal ridge which 
separates the Caerphilly and Llancaiach basins, information of 
considerable commercial importance. 

The Permian and Trias areas are mainly under the observa- 
tion of Mr. De Rance, who, among other matters, has made a detailed 
examination of the sections exposed in cutting the Manchester Ship 
Canal. 

Some few new localities for Corallian fossils in the great Oxford 
Clay series of Huntingdonshire and Bedfordshire have been found by 
Mr. Cameron; while Mr. H. B. Woodward and Mr. Strahan 
have examined and photographed the Jurassic beds exposed in the 
Dorsetshire cliffs between Swanage and Weymouth for the purpose 
of preparing a detailed section. 

The subdivisions of the Chalk have been studied by Messrs. 
Hawkins and Jukes-Browne, and much interesting information has 
been obtained on these points. The Chalk Rock of Dorset varies 
much lithologically, and at Winterbourne Abbas two beds of hard 
brecciated rock were found to be separated by five or six feet of 
softer glauconitic chalk containing large grains of quartz. The 
brecciated material contains small fragments of fine-grained green- 
sand, which, as Barrois has noted, correspond with varieties of Upper 
Greensand, indicating possibly that the Upper Greensand was under- 
going erosion not far from this place during the formation of the 
Chalk Rock. 

In the Tertiary deposits the true position of the Ramsdell 
Clay has been cleared up, and Mr. Blake shows that one 
part belongs to the London Clay and the other to the Bagshots. 
Mr. Clement Reid continues his work on the Eocene deposits of 
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Hampshire, and some interesting notes are promised by the 
Director-General in his next Report. 

The study of the Drift series has made steady progress, some 
2,711 miles of boundary having been traced, mainly in East Cheshire, 
South Wales, and the Isle of Man. Mr. De Rance has noted the 
character and position of some 500 boulders, from two to twelve feet 
in length, in East Cheshire, and the information obtained has been 
supplied to the British Association Committee on Erratic Blocks. 

In the Petrographical laboratory the main point of interest is 
the determination by Mr. Teall of the mineral Riebeckite as a normal 
constituent of the granophyre of Meall Dearg. 

In Scotland, progress has been made in the mapping of Suther- 
land and Skye, Caithness, Aberdeenshire, and Banff, while important 
work has been accomplished in Kincardineshire and Forfar, Arran 
and Cantyre. Well-marked fossils have been determined in the 
shaly Cambrian series overlying the quartzites of the N.W. High- 
lands, which have allowed the positive fixation of the true Cambrian 
age of these beds. From the locality of Meal Gubhais, near Loch 
Maree, Acrothele cadusia and fragments of Olenellus rewarded the 
diligent search of Messrs. Horne, Gunn, and Clough. A collector, 
Mr. Maconochie, was accordingly directed to search the spot and a 
large series of specimens was obtained, and is now being worked out 
by Mr. Horne. 

Mr. H. B. Woodward has completed his survey of the Jurassic 
rocks, with their associated Tertiary Igneous rocks, of Raasay, and a 
detailed section from below the Lias to the Great Oolite has now been 
obtained. It is interesting to note that the quartzite summits of the 
region north of Strathcarron retain their ice-worn character still so 
fresh that their polished surfaces, plunging steeply down the moun- 
tain sides, can hardly be walked upon. When wet, these glistening 
sheets of rock shine like polished marble, and show the fine striation 
impressed on them by the ice-sheet. Each larger valley among these 
mountains has its lateral and terminal moraines marking the positions 
of the later glaciers. 

In Ireland the revision of the Metamorphic areas has been 
steadily progressing. Mr. Kilroe finds no break between the Croagh 
Patrick quartzite and the Llandovery strata, and it is therefore 
difficult to resist the conclusion that it must be of Upper Silurian age. 
But on this point the Director-General advises caution until the 
ground to the south has been exhaustively examined. In 
Paleontology, Professor Sollas has determined the existence of a 
new fossil (Pucksia machenryi) in a narrow band of slate, which had 
previously yielded Oldhamia and some spherical bodies resembling 
Radiolaria. 

The Report concludes with some notes on improvements and 
accessions to the Museum of Economic Geology, and a return of 


work done by the individual surveyors attached to the Geological 
Survey. 


Tue half-yearly number of Timehri (the journal of the Royal 
Agricultural and Commercial Society of British Guiana), just received 
(vol. viii., pt. i.), contains several interesting and readable articles. 
The first, on Guiana Orchids, isby the editor, Mr. James Rodway, 
whose articles on the Guiana forest are known to readers of NATURAL 
Science. Valuable hints are given on cultivation in the tropics, for 
orchid houses seem as necessary in Georgetown as in a European 
2c2 





388 NATURAL SCIENCE. Nov., 1894. 


climate. Only in the wind-protected, saturated atmosphere of the 
forest are most of the species at home. A paper by Mr. Llewellyn 
Jones, entitled “‘ A Few Popular Facts About Diffusion,” will interest 
sugar growers; as will also ‘‘ Some Enemies of our Canefields,” and 
“Cost of Sugar Production in British Guiana.” 


THE annual report of the Missouri Botanical Garden, which is 
very nicely got up, and is illustrated with 41 plates, contains reports 
for the past year, anniversary publications, and scientific papers. The 
anniversary publications are the fourth annual flower sermon, to 
defray which there is a bequest of $200, and the proceedings at the 
fourth annual banquet of the trustees ($969°55). Would not an 
abstract of the sermon have expressed all that was necessary? Of the 
scientific papers several have been issued in advance as “ reprints,” 
namely, ‘* A Study of the Venation of the Species of Salix” (Glatfelter) ; 
** Bibliography of the Tannoids ” (Bay); ‘‘ Sugar Maples and Maples 
in Winter” (Trelease); ‘‘ North American Species of Gayophytum 
and Boisduvalia” (Trelease). The others include Phenological Notes 
for 1892 and 1893, and a note on the emergence of Pronuba from the 
Yucca Capsules, by J. C. Whitten, and a list of plants collected in 
South-eastern Missouri. Among the plates, which are a marked 
feature of the book, are several very nice views in the gardens. 


We have received a useful little pamphlet of twenty-four pages 
entitled “‘ Brief Notes on the Physical and Chemical Properties of 
Soils,” by R. Warington, F.R.S. (London: Chapman & Hall, 1894. 
Price 1s.). The subject is so slightly treated in most English text- 
books that it is intended to supply a temporary want, enabling 
teachers of classes in agriculture to treat the properties of soils more 
exhaustively than usual. 


We have received nos. 1—4 of Nederlandsch Koloniaal Centraalblad, 
a publication devoted to the scientific literature of the Netherland 
Indies. Dr. Boerlage edits Botany; Dr. Max Weber, Zoology ; 
Dr. Wichmann, Geology; F. Blumentritt, the Philippines; Dr. Van 
den Burg, Medicine; H. F. C. ten Kate, Anthropology; while 
C. M. Pleyte Wzn is the general editor. The publication, if kept up- 
to-date, cannot fail to be of the highest importance to dwellers in 
Malaya. The journal is published by Brill, of Leiden, and costs 
2 fl. 50 per annum. 


We have also received ‘“ Rainmaking and Sunshine,” by John 
Collinson (London: Swan Sonnenschein, 1894. Price 3s. 6d.). 
The work scarcely falls within the domain of Natura Science, and 
we are impressed with the appropriateness of the author’s motto :— 
“‘Man’s knowledge is as a rivulet ; his ignorance as the sea.” 


Messrs. Dutau & Co. have issued part xxxv. of their useful Catalogue 
of Zoological and Paleontological Works. More than fifty pages 
are occupied with a list of works relating to Anthropology and 
Ethnography. 





OBITUARY. 


WILLIAM TOPLEY, F.R.S. 


Born 1841. Diep 1894. 


HE sad news of the death of William Topley has come as a 
surprise to his many friends. He had attended the Zurich 
meeting of the International Congress, and, full of interest and 
energy, he had proceeded to Algiers. There he was seized with 
illness, and on returning to his home at Croydon, it was found that 
gastritis had developed, a disease from which he never recovered. 
Mr. Topley, who was born at Greenwich, received his scientific 
training at the Royal School of Mines. In 1862 he was appointed 
an Assistant-Geologist on the Geological Survey of Great Britain, 
and six years later was promoted to the rank of geologist. Com- 
mencing field-work in the Wealden area, he became specially 
interested in the Cretaceous and Neocomian strata and in the 
problems connected with the sculpture of the scenery. Hisimportant 
memoir on the Geology of the Weald, and the paper (written jointly 
with Dr. Le Neve Foster) on the Medway Gravels and Denudation 
ot the Weald, were results of this early work. In the meanwhile, 
and before the Wealden memoir was written, Mr. Topley was 
transferred to the far north of England, to take part in the survey of 
the coal-field of Durham and Northumberland. Later on, in 1880, 
he was appointed to superintend the publication of maps and 
memoirs at the Geological Survey office in Jermyn Street, and on 
the retirement of Mr. Best, in 1893, Mr. Topley took entire charge of 
the office. 

Always full of work, and seemingly untiring in energy, yet he 
never published very much. The effects of denudation on anticlines 
and synclines, and the intrusive character of the Whin Sill, were 
topics he discussed from his experience in the north. He took an 
active part in the publication of the Geological Record, fulfilling for a 
time the arduous position of editor. He served for many years as 
one of the secretaries of Section C. at the British Association, and 
prepared for that body reports on Gold, on Coast Erosion, and on 
National Geological Surveys. He was one of the secretaries of the 
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International Geological Congress in 1888, when the meeting was 
held in London. Again, whether serving on the councils of the 
Geological Society or of the Geologists’ Association, his services were 
in frequent request. He filled the office of President to the Associa- 
tion in 1885-86, and on many an occasion he acted as guide during 
the excursions of the members. Among these societies, as on the 
Geological Survey, his loss will for long be keenly felt, for he was 
ever ready with help and information. In the economic applications 
of geology, Mr. Topley was especially interested. The subject of the 
Channel Tunnel, the sub-Wealden Boring, and the underground dis- 
tribution of Palzozoic rocks in the south-east of England engaged his 
attention. So also in questions of water-supply and of the occurrence 
of petroleum he was a recognised authority ; and with regard to the 
water-supply of the metropolis he gave important evidence which 
was published by the late Royal Commission appointed to deal with 
the question. 

Mr. Topley was Examiner in Geology to the Durham University 
and to the Science and Art Department. He was elected a Fellow 
of the Royal Society in 1888. 


GUSTAVE HONORE COTTEAU. 


Born 1828. Diep AvucustT 10, 1894. 


E deeply regret to have to record the death of the oldest and 
most respected member of the School of Systematic Echinolo- 
gists—Gustave Honoré Cotteau. Mr. Cotteau was a judge in the 
Department of l’'Yonne. In the intervals of leisure of a long and 
busy life, he was able to study the fossil Sea Urchins, and to describe 
probably more new species than any of his contemporaries. Fossil 
Echinoids from all parts of the world were sent to him at 
Auxerre to be determined and described. He took up the work of 
Desor when the author of the great ‘‘ Synopsis des Echinides fossiles”’ 
passed away. For over 30 years he has been the greatest authority 
on his group. His work has been characterised by the most 
exemplary care; his diagnoses are models of close and detailed 
description. Some of the younger paleontologists may have thought 
he was inclined to attach more value than was necessary to trifling 
variations, but his determinations were always accepted with 
the most implicit faith owing to the care he bestowed upon his 
specimens and the love he put into his work. The list of his memoirs 
and papers is a very lengthy one, and among them it is difficult to 
pick out any for special mention. They are all so good. He was a 
Member of the French Institut, a Foreign Member of the Geological 
Society, and an honorary member of numerous societies who honoured 
themselves by honouring him. 
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Tue death is also announced of Dr. Paut ALBrecut, lately of 
Hamburg, formerly of Brussels. He made numerous small con- 
tributions to Comparative Anatomy, and a few — such as his 
discovery of the pro-atlas in the vertebrate skeleton — are of 
importance. 


BoTANISTS, among others, will regret the death of General 
Rosson Benson, who did some excellent work in connection with 
the Botanic Gardens at Rangoon and Madras. 


PROFESSOR PRINGSHEIM of Berlin was a botanist of eminence, 
who has also recently passed away. 





NEWS OF UNIVERSITIES, MUSEUMS, AND 
SOCIETIES. 


Mr. C. L. Griespacu has been appointed the successor to the Directorship of 
the Geological Survey of India, in the room of Dr. William King, retired. 


Mr. Cuartes L. Epwarps, lately of the University of Texas, has been elected 
Professor of Biology in the University of Cincinnati, Ohio. 


Tue fine collection of fossil Echinoids that belonged to the late Gustave Cotteau 
has been presented to the Ecole des Mines, Paris. 


ACCORDING to the American Naturalist, the American Museum of Natural 
History has organised an éxpedition, under the direction of Professor Rudolph 
Weber, to make collections in, and a scientific exploration of, the Island of Sumatra. 


Mr. W. Hotman Hunt has been appointed the Romanes Lecturer for 1895. 
Though Mr. Holman Hunt is best known in the regions of pure art, his presidential 
address to the Sunday Society, quoted in NaTuRAL ScIENCE, vol. v., p. 15, showed 
him to have a true sympathy with science. 


Dr. James E. TaLMaGE has been appointed to a newly-founded Professorship 
of Geology in the University of Utah. The chair has been endowed with a sum 
of $60,000 by the Salt Lake Literary and Scientific Association, and the Deseret 


Museum, belonging to this Association, has been placed at the disposal of the 
University. 


AT the annual conversazione of the Chester Society of Natural Science on 
October 8, the Kingsiey Medal was awarded to the President, Dr. Henry Dobie, 
whose first contribution to science was published so long ago as 1849, and related 
to the minute structure of voluntary muscular fibre. In 1850 and 1851, Dr. Dobie 
published some observations on the cilia in the sponge Grantia, and he has 
subsequentiy made cortributions to our knowledge of the rotifers. 


THE cases for the Barrande Collection of Lower Palzeozoic Fossils in the Royal 
Bohemian Museum, Prague, are now fixed, and more than 20,000 specimens are 
already mounted for exhibition. Dr. Anton Fritsch, the director, estimates that the 
arrangement of the entire collection will occupy nearly a year. The Barrande Fund 


is at present being devoted to the publication of a memoir on Graptolites, by Dr. 
Perner. 


Tue Museum of La Plata will shortly issue the second part of Mr. Lydekker’s 
memoir on the Fossil Vertebrata of the Argentine Republic. It will be illustrated 


by over sixty folio plates, and deal chiefly with the Edentate Mammals. Mr. 
Lydekker returned to England last month. 
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WE are pleased to learn that the Essex Field Club's petition with respect to the 
formation of an Epping Forest Museum has been granted by the Conservators, and 
active work will be commenced as soon as certain legal formalities have been complied 
with. Meanwhile, contributions of suitable specimens, and offers of loans of same, 
both for the Forest Museum and for the Central Museum at Chelmsford, will be 


gratefully received by the hon. secretaries, Messrs. W. and B. G. Cole, Buckhurst 
Hill, Essex. 


Tue Norwich Castle Museum was opened by the Duke and Duchess of York on 
October 23. Much progress had already been made in the arrangement of the 
collections, and the general public were freely admitted three days afterwards. 
The Norwich Mercury celebrated the event by issuing an admirably illustrated 
supplement on October 20, descriptive of the transformation of the old prison into a 
museum. An earlier description of the new institution, by Dr. Henry Woodward, 
appeared in NaTurAL Science for November, 1892. 


Mr. SAUVINET, an assistant at the Natural History Museum of Paris, left on 
October 5 for Mecheria, in the Province of Oran, Algeria, to obtain antelopes and 
moufions for the Jardin des Plantes. He will probably also obtain for the Museum 
some animals of the Sahara. 

The same Museum has recently received from Mr. A. Boucard the valuable 
collection of birds that formed the basis of that gentleman's ‘‘ Catalogus Avium,” 
published in London in 1876. The collection consists of 25,000 specimens, repre- 
senting over 7,000 species. 


Tue different Alpine Clubs are doing good work in the study of the former 
extension of the glaciers in their districts. One of the latest of the reports is 
issued by the Italian Club, and contains a detailed survey by Professor Sacco, of 
Turin, of the old moraines in the northern Apennines. The lower margin of these 
moraines seldom descends below 700 metres, though in one valley in the Maritime 
Alps the glaciation reaches to within 500 metres of the sea level. In a few instances 
moraines have been recorded at lower levels in northern Italy ; but Professor Sacco 
points out that moraine material washed down by rain or rivers has sometimes been 
taken to be true glacier deposit. It is often one of the most difficult questions for a 
geologist to decide, whether a moraine is truly in the position in which it was left 
by the ice, or has been washed down and reconstructed, perhaps at a level a thou- 
sand feet lower. 


Tue “ Return of the Income and Expenditure of the British Museum” for the 
year ending March 31, 1894, has just been issued. Among the acquisitions calling 
for special notice are the Pascoe and the Stainton collections of insects. The former 
of these contains about 49,000 specimens, of which no less than 3,000 are types. 
The Stainton collection consists of Lepidoptera, and is accompanied by a valuable 
series of original drawings of the larve of Micro-lepidoptera. Eighteen thousand 
specimens of Coleoptera have been received from Messrs. F. D. Godman and 
Osbert Salvin, being a further instalment of the rich collections acquired by the 
editors of the Biologia Centrali-Americana, which they are generous enough to 
place in the public collections. Messrs. Godman and Salvin have also enriched the 
Bird-room by handing over the remainder of their collections of bird-skins, con- 
sisting of 11,704 specimens, as well as 8,000 skins of birds from Mexico and 1,267 
eggs of American species. 

A series of 510 specimens of Cornish minerals have been presented to the 
Museum by Mr. J. C. Williams, M.P., many of which were obtained from mines 
now closed, and consequently inaccessible. The original drawings of most of the 
late Sir Richard Owen's discoveries have, through the kindness of the family, also 
found a resting place in the Museum. 
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A healthy record of work done towards the cataloguing of the vast collections 
is reported, no less than five volumes being listed. These comprise two on Birds, 
one on Snakes, one on Lepidoptera, and one on Corals. 

From the special report devoted to the Department of Zoology, we learn 
that the whole of the series of Birds’ eggs, some 47,000, has been arranged by 
Mr. Seebohm, and is now accessible, Six hundred and eighty type-specimens of land 
and fresh-water shells from the Morelet collection have been purchased and incor- 
porated with thegeneral series, and the arrangement of the Scorpionsis nearly finished. 
The interesting groups of British Birds have been increased by three, viz., Greater 
Black-backed Gull, Dotterel, and Greenfinch, anda large series of modelsillustrating 
the life-history of insects has been placed in the insect gallery. No less than 130,185 
specimens were received during the year, a number never before reached in the 
history of the Museum. 

Turning to the Department of Geology, the chief acquisitions are the skull of 
Megaladapis from Madagascar (see NATURAL SciIENcE, vol. iv., p. 243), and the 
exquisite and perfect skeleton of a young Plesiosaur from the Oxford Clay of Fletton, 
near Peterborough. This, perhaps the most beautiful example of Plesiosaurus 
known, has been articulated so as to permit of the detachment of any single bone, 
and has been placed in a special case in the Reptilian Gallery. 

In the Department of Mineralogy, the principal addition to the collection is 
that of the Williams Minerals above mentioned. The fine series of Meteorites has 
been increased by sixteen specimens, of which as many as ten are new to the 
collection. A series of 369 rock specimens, and microscopical sections of the same 
from the Allport collection, have also been secured. 

No less than 17,677 specimens of plants have been incorporated into the 
collections of the Botanical Department, but the principal additions in Botany 
were the Deby Diatoms, comprising about 30,000 named slides, and the Jenner 
Herbarium of Algz, containing 6,000 specimens. From the above sketch, the 
extraordinary growth of the Museum collections must be apparent to the least 
observant, and we hope soon to hear of extensions to the buildings, else the old 
Bloomsbury trouble must come back again. 


As we go to press, we are informed by a correspondent that Mr. E. J. Bles, the 
Director of the Marine Biological Station at Plymouth, and Dr. G. H. Fowler, the 
Honorary Secretary of the Marine Biological Association of the United Kingdom, 
have tendered their resignations. 


Tue Rolleston Memorial Prize, for original work in biology accomplished by 
graduates of Oxford or Cambridge, has been adjudged to Messrs. M. S. Pembrey, 
of Christ Church, and E. S. Goodrich, of Merton College, both of Oxford, whose 
merit was considered equal. 





CORRESPONDENCE. 


Tue Birp's Foor. 


I FEAR, from the courteous criticism of Mr. Mitchell in the September 
number of Naturat Science, that I did not express myself clearly in my note on 
‘‘ The Bird's Foot,” but if he will take the trouble to look over the article again, I 
think he will find that my intention was not to controvert Mr. Finn's proposition, 
but rather to maintain it. My conclusion in regard to the arrangement of the 
tendons was simply that the three-toed birds must have lost their fourth toe before 
its tendon became differentiated from the others, and this, it seems to me, is quite 
different from saying that birds ‘‘ do not show evidence of the modification of their 
foot from a specialised four-toed foot.” 

If the deep flexors of a four-toed foot were entirely free from one another— 
as in the Passeres—and that bird were to lose the inner toe from disuse, would not 
the tendon of the flexor longus hallucis become aborted also for lack of something 
to pull upon? I think it would, but unfortunately we have no passerine or 
hummer minus a hind toe to settle the question. As to the distinctness of the 
muscles of the flexor perforans digitorum and flexor longus hallucis, if deductive 
reasoning is worth anything, we are justified in saying that these muscles are com- 
pletely differentiated before the tendons, since all the more generalised birds are 
synpelmous while the flexor muscles are quite distinct. 

In Pterocles and Chauna—there should, by the way, have been a query after the 
words Palamedea also, because I was not acquainted with its foot—it is to be noted 
that while the slip to the first digit is lacking, the flexor longus hallucis still meets 
with resistance from its yincular connection with the other tendons, and is thereby 
probably prevented from becoming abortive. Is there not a reason, based on habit, 
why Palamedcea still retains the slip to the first digit? If Iremember aright Palamedea 
is a bird of the forest region, and Chauna more a resident of the pampas, and does 
not Palamedea sometimes perch ? 

Turning now to the question of flight, while I cheerfully subscribe to the pro- 
position that birds which fly well fo start with will gain increased power of flight by 
ability to rest on the surface of the water, I protest that this does not furnish 
evidence that flying birds are ever derived from those which splash along the surface. 
In this connection it would be unfair not to speak of the habits of young ducks, 
suggestively named flappers by English writers on field sports, and not to mention 
the little Hoactzin which swims and dives well, although it does not, so far as I am 
aware, pass through any splashing stage. On the other hand, the difficulty ex- 
perienced by the majority of the ducks in rising from the water in a calm, or down 
wind, is a most powerful argument against flight having been acquired in this manner. 
Right here let me say that Mr. Finn’s suggestion in the foot-note on p. 211 seems 
extremely good. I am quite ready to believe that flight originated by jumping down, 
but not by jumping up. It should be remembered that the pluvialine relatives of 
the Gull fly remarkably well, and that the Gull is but an indifferent swimmer, gathering 
its food along the shore or at the surface of the water, not beneath it. The broad- 
winged Pelicans, too, are surface swimmers, not very good ones either, and sit high 
upon the water like the Caravels of old, instead of ploughing through it after the 
manner of a torpedo boat, as do their relatives the Cormorarits and Snake Birds. In 
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fact, I am quite willing to rest my case on the habits of the various members of the 
order Steganopodes; the better they swim, the worse they fly, and vice versd. As 
for the Frigate Bird, so far as habits go, he can scarcely be deemed aquatic at all, 
but rather “a creature of the upper air,” ‘‘ never alighting on land nor resting upon 
the water.” 

There are still many points of interest in the tendons of the bird's foot, and 
‘one of these days " I hope to take up the subject again. 

Freperic A. Lucas. 


IF in my notein the September number I did not rightly apprehend Mr. Lucas's 
position, the misapprehension is the less to be regretted asit has called forth another 
interesting note from him. It seems that we are in agreement on the immediate 
point, and differ only on a point on which zoologists may well expect divergence. 
An argument involving the terms “effect of disuse,” “ rudiment,”’ and “ phylogeny,” 
cannot be entered on in the affix to a letter, and I am content for the present to 
accept Mr. Lucas’s re-statement of his position. P. C. M. 


DISPERSAL OF THE NUTLETS IN A LABIATE. 

A proros of Miss Pertz's interesting paper on the ‘‘ Dispersal of Nutlets in 
certain Labiates,’’ a member of the British Association asked, at the time the paper 
was read, what was the advantage to the plant of the reflexed hairs in the calyx of 
Teucrium Scorodonia ; and he drew on the blackboard a section of the calyx, showing 
the hairs well reflexed. No answer was offered at the time. A solution at once 
occurred to me, that the hairs were of use in preventing the nutlets from dropping 
out, as soon as mature, at the foot of the plant; an impediment, such asa ring of 
hairs, would retain the ripened nutlets in the calyx till a strong enough wind arose 
to overcome the resistance, and flirt the nutlets out to a distance from the parent 
plants. The puzzle was, why should the hairs, which are rather stiff when mature, 
be reflexed ? a position likely to defeat the supposed object. 

After examining several plants this autumn of Teucrium Scorodonia, I do not find 
that the hairs in the calyx are reflexed in the living plant. When the corolla has 
fallen, the hairs, which hitherto have been pressed erect between the corolla 
and calyx tubes, begin to descend, moving very gradually through an arc of 
go degrees, till they finally assume a horizontal position ; their curved, flexible tips 
meeting and interlacing just above the maturing nutlets. When these are matured, 
the ring of hairs is just so rigid that a violent shaking of the plant is required to eject 
them ; and it is obvious that the force which is sufficient to do this will be enough 
to throw them to some distance. It thus appears that the obstruction offered by the 
spreading hairs in the calyx actually assists in the wider dispersal of the nutlets ; 
while the slight upward curve of the four teeth forming the lower lip of the calyx 
would, perhaps, have a similar tendency, giving an upward direction to the flight of 
the nutlets, when shot out by any violent motion. A free course is allowed them, 
so far as the upper lip of the calyx is concerned ; for in this species it is remarkably 
bent back, almost at right angles to the calyx-tube. 

E. F. Linton. 
THE Museums’ AsSOocIATION. 

As one of the executive of the Dublin local committee, I confess I read with 
indignation the note ‘“‘ Science at a Picnic” in the August number of Natura 
Science. Such a heading, savouring of the up-to-date style of a branch of London 
journalism, sounds inviting. The correcting reply from the Association Secretaries 
in this month's number (p. 319) shows how inaccurate and misleading the statements 
made under the above title were, and one would have been content to say no more 
had not you, as Edifor, practically repeated (p. 320) the earlier statements, with now 
accompanying and apparently justifying explanations. The meeting lasted four days, 
not three, as stated. The President's address, though printed in the August number 
as the most important contribution to the meeting, is not admitted as part of the 
Association proceedings. The only day of the four not as full as it could well be of 
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actual museum work was Thursday, when an excursion was arranged, not simply to 
a waterfall (p. 320), but to the mansion and estates of one of the most enlightened of 
Irish noblemen, Lord Powerscourt, F.R.S., whose art collection, viewed with great 
interest by the art curators present, is, 1 am told, one of the finest. Two papers 
were shortened, one was my own, taken last, and shortened at my own request, to 
make way for the other ‘‘ burked” (?) paper, which was, though contributed by an 
able member of the Association, of an extremely discursive nature, and was at the 
end of half-an-hour “‘ no forrarder."’ Discussion on the papers was not seriously 
curtailed. Once or twice it was invited, and was not forthcoming. 

As an Englishman engaged in science work here, I wish to protest against the 
countenance your note gives to the too prevalent opinion that Irishmen are not 
capable of sustained and earnest work. 


Dublin. T. JoHNsoN. 


[WE can assure Professor Johnson that, neither in our original note nor in our 
subsequent defence, did we intend to cast any aspersions on the Irish character, or 
to slight the labours of the Dublin local committee. Our views as to the mode of 
conducting a meeting of this kind may not meet with universal approval; there is 
room for argument. Our statements, however, were based partly on the official 
programme of the Association, which we knew was not absolutely adhered to, and 
partly on information received from members of the Association, present through- 
out the meeting, whose good faith we have no reason to doubt. We wish so well 
to the Museums’ Association that we should regret indeed to arouse the indignation 
of its members against us; but under the circumstances we can hardly say more 
than that we hope we were wrong.—Eb. | 


THe GLaciAL PERIOD AND PRIMITIVE MAN. 


On examining the evidence for the immense antiquity often attributed to Man, 
it is apparent that there is a great difference between the pre-Glacial and the 
post-Glacial. The post-Glacial evidence is of a varied character, comprising not 
only stone weapons but other implements, rude drawings, charred and split 
bones, etc. On the other hand, the pre-Glacial evidence entirely consists of rudely- 
worked flints. In fact, the deniers of human antiquity, when confronted with the 
post-Glacial evidence, cannot deny its human origin, so take refuge in denying its 
antiquity ; while, when opposed to the pre-Glacial, they admit the antiquity, but 
deny the human character. 

Now it can hardly fail to be remarked that during the immense period for 
which Man is often supposed to have existed before the Glacial Period, the progress 
of the species was very small—in fact, compared with its subsequent advance, 
almost nil; while, during the far shorter time that has elapsed since, progress has 
been continuous and rapid. 

Accordingly, I venture to suggest the following hypothesis. Man, that is the 
intelligent and progressive animal known as Man, dates only from the Glacial 
Period. Before this there was no true man, but only a very intelligent anthropoid, 
surpassing those of the present day, being able to use properly-shaped stones as 
weapons, and when such stones in their natural state were inconveniently formed, 
to break off fragments, and so reduce them to a convenient size and shape. Pro- 
bably it also knew the use of fire. Furthermore, it resembled Man, physically, 
much more closely than any existing species does. Nevertheless, it was in all 
essential respects only an ape. 

The severity of the climate at the commencement of the Glacial Period caused 
a great mortality among this species; only individuals survived who were able to 
adapt themselves in some degree to the changed conditions. Under this pressure 
the species changed rapidly. The development was, of course, mainly in intelligence 
and adaptivity ; especially intelligence in dealing with fire, now becoming a vital 
necessity. Strength and activity, being of secondary importance, were no longer 
kept up by Natural Selection, and so retrograded, either through the accumulated 
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effect of disuse, or economy of growth; or perhaps the possessors of extreme 
strength and activity were more rash, combative, and foolhardy, and so more liable 
to be killed. There was also a change in certain physical characteristics, consequent 
on the enforced change in habits. Thus the change from ape to man was, so to 
speak, sudden, the transformation being effected probably in a few thousand 
years. 

The question of the unity or plurality of the origin of Man was at one 
time a good deal debated. I am not sure that, upon the hypothesis of develop- 
ment, the words have precisely the same meaning as upon the older hypothesis of a 
special creation ; for we now regard the whole race as undergoing a gradual trans- 
formation, and do not regard the new species as descended from a single ancestral 
pair. Nevertheless, the words can be given a meaning; either (a) did the evolution 
take place in one spot and at one time, or in different places and at different times ? 
or (b) was the evolution from a single “‘ species,"’ or from more than one ? 

In the latter sense, I am inclined to believe in the unity of origin. It seems, 
however, just possible that, while one race arose as above suggested, another may 
have arisen in the tropics, say in Equatorial Africa, where there was no Glacial 
Epoch. In consequence, it was deficient in intelligence and essentially unprogressive. 
The existing races are the result of the fusion in varying proportions of these 
two. 

I think it more probable, however, that the whole race was, in a sense, 
imprisoned by the Glacial Epoch, making locomotion difficult and dangerous. 
When the first interglacial period set in, it was liberated, and in consequence spread 
down to the tropics, which were thus peopled with Man, but a very primitive form 
of Man. The tropical regions underwent no further glaciation, and consequently 
their inhabitants were not compelled to improve; the portion of the same race who 
stayed at home underwent another glaciation, and were in consequence further 
developed. When mild conditions again came round, this more highly-developed 
race spread towards the tropics, driving their predecessors before them, and to 
a certain extent amalgamating with them. In this way, successive waves—each 
more highly developed than the former—spread out from the glaciated regions 
towards the equator on the occasion of each interglacial period. So we might expect 
to find that the lowest type has been driven into the equatorial forests. Here it 
would hold its ground, being nearer to the anthropoid ancestor, and therefore better 
suited to the environment than the succeeding races. 

It may be objected that a race which had passed through a glacial climate, and to 
a certain extent acclimatised itself, would probably find even the interglacial climate 
too warm, and would, therefore, be more likely to spread towards the pole than the 
equator. I fancy that the first spreadings were more probably towards the pole. 
It was the approach of the second glaciation that drove a portion toward the 
equator. Those who had spread toward the pole were probably killed out by the 
extreme severity of the climate when glaciation again supervened. 

To guard against possible misconception, I may remark that I do not attribute 
the transformation merely to the severe conditions ; the intellectual transformation 
was caused principally by the varying conditions, necessitating a certain power of 
adaptation. Had the severe conditions prevailed unchanged until now, after the 
first transformation the organism would have adapted itself to the new surroundings, 
and, further power of adaptation being unnecessary, would have disappeared. The 
Esquimaux show what unvarying severity of climate can effect ; and had the cold 
of the Glacial Period continued unchanged, the human race would probably be lower 
than the Esquimaux. It seems to me that, even at the present day, we can see that 
in races which have long (2,000 years or more) inhabited a region with unchanging 
climate, progressiveness and the power of assimilating new ideas die out. 

J. R. Hort. 
Tue Erect Posture oF Man. 

I HAVE several times seen it stated that the erect attitude of man 

constitutes a very {serious difficulty in the way of those who believe that only 
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Natural Selection has been the cause of his development. The matter is not 
mended by showing that the erect position is better than the crawling, because it is 
necessary for Natural Selection, not only to show that the final result is better than 
the initial, but that every step on the road carried an advantage with it. The 
problem is certainly difficult, but I do not think it is insuperable, and I have a 
suggestion to offer which may, perhaps, lead to a partial explanation. 

The idea was suggested to me by watching mungooses in India; when these 
animals wish to look around them, they sit up like a dog begging, bringing the head 
as high as possible. Now, if we suppose that in the commencement of the Glacial 
Epoch, the anthropoid was liable to attack, either from carnivora, as famished 
wolves, or from his own species, evidently extreme circumspection would be 
requisite ; a single moment of inattention might prove fatal. Evidently, the result 
would be that those individuals who were able to carry the head aloft persistently. 
would have an advantage over those who could only raise it up now and then. 

This may account for the head being carried high, and the back being straight, 
but by itself it will not account for the disuse of the fore-limbs in locomotion ; 
it would be more likely to lead to excessive lengthening of the arms, so that while 
the back was straight, the hands could be rested on the ground. 

I have postulated that this anthropoid had sufficient intelligence to use stones 
as weapons ; now, stooping to pick up a stone would necessitate being off guard for 
a moment, during which a sudden attack might be made; moreover, if the ground 
was frozen hard, detaching a stone would take time, and necessitate a prolonged: 
period of helplessness, during which an attack would be disastrous; evidently it 
would be desirable for the animal to carry a suitable stone with it, by throwing 
which the adversary might be, if not killed, momentarily disabled, and time gained 
to pick up another stone. It would be difficult or nearly impossible to use the arm 
belonging to the hand carrying the stone in locomotion, besides which it might be 
desirable to have it free in case of sudden attack. So the normal progression would 
probably be nearly erect on the hind limbs, with occasional assistance from the arm 
not used in carrying the stone. 

In fighting, or in hurling missiles, extreme firmness on the legs would be 
desirable; the slightest stumble might prove fatal. Now, those individuals who 
dispensed with the assistance of the arm as much as possible, and used the legs only, 
would come to have stronger legs and be steadier on them than those who made 
much use of the arm in locomotion; they would consequently have an advantage in 
the struggle for existence. 

If we admit the possible transmission of acquired characters, this steadiness on 
the legs might be transmitted; but it is not necessary to assume this. My argument 
is that those individuals who had a congenital dislike for using the arm in 
locomotion, or preference for the unaided use of the legs, would become steadier, 
and so have an advantage over their fellows; and it is this partiality for using the 
legs only which I suppose to be transmitted. 

The erect posture, and the habit of using only the legs in locomotion, being 
acquired, there would no longer be any advantage in having the arms long enough 
to touch the ground. Now, in hurling missiles, too long an arm would be a decided 
disadvantage, as it would make the animal liable to over-balance himself. Too 
short an arm would be a disadvantage, obviously, too. The arm would, therefore, 
shorten to some extent, until the best length for throwing stones had been attained. 
The advantages of a firm grasp, either in throwing or in using weapons, would also 
lead to modifications in the form of the hand. 

I have laid considerable stress on the advantage of carrying a stone, so as to be 
at once ready for attack. Remembering that this missile must have frequently 
failed to hit its mark, it may be supposed that I have laid too much stress on a very 
slight advantage. But I suppose the struggle for existence to be terribly severe. 
Food was scarce, and therefore the anthropoid had to venture far afield to seek it, 
or starve. Trees were scarce, so he could not seek safety in climbing. Probably 
the change from a frugivorous to an omnivorous diet was contemporaneous. After 
having killed his assailant, he must often have been too terrified and exhausted to 
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search for fruits, and have eaten the dead body. Judging from our present 
animals, the change from a vegetable to an animal diet must have been very easy. 
Most of our frugivora, as squirrels, etc., will eat insects, and not unfrequently 
prefer them. 

I have supposed the change to have taken place in the Glacial Period, but 
obviously this is not essential. The essential points are, (1) fierce struggle for 
existence, (2) liability to sudden attack, (3) recourse to trees cut off. 

Most probably this hypothesis will prove untenable on criticism, but I think I 
have shown that the erect posture is not an insuperable stumbling-block, that at 
least it is possible to imagine ways in which it might have come about. 

6 Harrington Street, Dublin. : J. R. Horr. 
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